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IT'S ECONOMICAL to anticipate the heavier loads that will accom: 
pany your conversion to natural gas. Now is 
a good time to specify Rockwell-Emco 10 It 
tin meters for many new or replacement set- 
tings. You'll get much more capacity at little extra cost. And 
with a new 10 It meter already on the job there will be no 
expensive and troublesome meter replacement when the load 
increases. Want facts and figures on this money saving idea? 
Just write the nearest district office. 











From these greater capacities: 

YOU'LL BENEFIT Model 10-300, capacity 300 cfh 
Model 10-450, capacity 450 cfh 
Model 10-500, capacity 500 cfh 

You'll benefit, too, from the many design improvements 

pioneered by the Rockwell organization. Some of the latest 

include a heavier tangent, brass links and a chrome plated 

crank —all of which contribute to better performance and 


longer meter life. For a complete description write for 
bulletin 1020, 


Our own fleet of giant tractor-trailers speeds 

HOW ROCKWELL SAVES delivery of truck load orders direct from the 
IN DELIVERY factory to your receiving room door. This con- 

3 trolled method of shipment saves days, sometimes 

weeks in transit. It eliminates ‘“out-of-proof” meters caused 

by rough handling. It materially reduces handling costs. 
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Possibilities of natural gas for Northeast grow stronger. 
Westcoast Transmission wound up presentation of the main 
body of evidence on its application for an Alberta-Portland 
line Feb. 16. But additional hearings before Canadian offi- 
cialdom are set for April ll. The case will then adjourn while 
the competitive cases—Northwest Natural on April 23 and 
Western Pipelines Ltd. on June 19—are heard. Then—a 
decision. 





seven New England companies team up on TV. Boston Consoli- 
dated, Cambridge Gas Light, Malden & Melrose Gas, Milford Gas 
Light, Old Colony Gas, Plymouth Gas Light, and Worcester Gas 
Light are sponsoring the first live dramatic show to be beamed 
from the Northeast. 


Texas Gas Transmission Corp. turns farmer. Along its Texas- 
Ohio line, Texas Gas will till an 800-mile long, 50-ft wide 
right-of-way area—the longest "farm" in the world. Soil 
conservation is a major objective. 


Best safety records for 1949. Winners of the National Safety 
Council competition for utilities were Consolidated, 
Baltimore; Michigan Gas & Electric Co., Ashland, Wis.; Athol 
(Mass.) Gas & Electric, among combination companies; East 
Ohio, Cleveland; Pittsburgh-West Virginia Gas, Pittsburgh 
Water & Gas Department, Duluth, for gas companies. Wisconsin 
Public Service, Milwaukee, with 1,333,860 continuous accident- 
free man hours; Central Illinois Light, Peoria; Haverhill 
(Mass.) Electric; Washington Gas Light, Houston Natural, 
Godfrey L. Cabot Inc., Charleston, W.Va., won honor mentions. 


Panhandle may buy control of Trunkline Gas Supply. If FPC 
approves Trunkline's application for a Texas-to-Illinois line 
to sell 250 MMcf per day to Panhandle Eastern, that company 
will take up 60% of stock. Trunkline originally wanted to sell 
to Northern Natural Gas and received FPC permission to carry 
out such a plan, but when Northern Natural backed down, 
Trunkline landed a Panhandle contract to take its gas. 


Texas Eastern agrees to sell Algonquin 250 MMcf per day. The 
Big Inch company and the New England pipeline company have 
Signed a contract which is subject to FPC approval of plans to 
cart Texas gas to New England. Texas Eastern would spend $60 
million, Algonquin $27 million to do the job. (For other news 
of natural-gas-for-New-England developments, see "Pipeline 
section.") 


Phillips Petroleum case split up. In its investigation of 
Phillips’ status as a natural gas company, FPC had consoli- 
dated hearings in two other cases involving Independent 
Natural Gas Co. and Northern Natural, but late last month the 
three were disjointed. Phillips asked a postponement from 
March 20 while the others wanted quick action. So Phillips’ 
case will come up May 1l. The others commenced March 27. 
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Utility replaces 
25,000 old gas services with 


rastless Copper lubes 


N the last twelve years, one large midwest J, Feeding 1 in. copper 
tubing into old 1% my 


utility has replaced over 25,000 gas service service line from basement. 
lines with copper tubes. 

ANACONDA Copper Tubes not only promise 
longer, rustless and service-free life, but they 
actually cost less installed than renewals with 
steel pipe. Labor costs of this utility for copper 
renewal installations are only about 35% of the 
cost of steel renewals. A 3-man crew usually 
does the job and the actual time out for gas 
service is seldom more than an hour. 

If your service line replacement program 
doesn’t use ANACONDA Copper Tubes, the expe- 
rience of other utilities may be interesting and of 
value to you. We can provide case studies. Or'if 
you have a problem involving copper tubes, our 
Technical Department can help you. Write to 
The American Brass Company, Waterbury 20, 
Connecticut. In Canada: Anaconda American 
Brass, Limited, New Toronto, Ont. 6076 








? Old service pipe is cut 6 in. each side of curb cock before pulling 

through copper tubing. After tubing is drawn, it is cut at curb 

cock location and withdrawn sufficiently on house side to install a 
compression end service cock. 


5. Winch is removed and copper tubing is levered into position 

for connecting. Note compression ring and nut for connection 
to tee. Safety stopper in tee is not removed until new line has been 
connected and tested at 50 Ib. air pressure. =s 


for befler Lipin +e ASC 
ANACONDA’ 


COPPER TUBES 
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EDWARD TITUS 


THERMALLY THINKING 


Above the Law 


SOME INTERESTING AND NOVEL IDEAS about law have been 
developed in Russia. One of the state university presses in 
this country has published a scholarly treatise on this Rus- 
sian law, so that anyone who wants to 
can study it, whether it be for the 
purpose of inspiration or criticism. 
And some of those who have 
looked into this subject of Russian 
law profess to see a similarity be- 
tween the thinking in Russia and that 
in some quarters in Washington, D.C. 
It seems that in Russia the prevail- 
ing doctrine is that certain commis- 
sions or boards or courts can use 
their own judgment with consider- 
able latitude in issuing decisions, re- 
gardless of what the law says—if 
there is any law. The chances are 
these Russian agencies will follow 
this doctrine on such little matters as 
whether Mr. A and Mr. B are or 
are not to be sent to Siberia. 

To be sure, there is nothing in this country corresponding 
to Siberia, and the worst penalties dished out to most busi- 
ness men consist of assorted fines, agonies, and forms to fill 
out. 

Still we are told there are those in Washington who, pos- 
sibly by coindence rather than by study of the Russian doc- 
trine, hold to like theories. It is a sort of “mother knows 
best” or “teacher knows best” attitude for dealing with 


citizens of this country in their controversies with govern- 


ment. In other words, under this theory the opinion of 
, those appointed to judge an industry situation is more im- 
portant than a strict and factual interpretation of what the 
law says. 

It is possible there are more adherents to this theory 
among the staffs and employees of the Washington commis- 
sions than among the commissioners themselves, whose ap- 
pointments have been carefully watched by the Senate in 
recent years. 

Here and there in inconspicuous spots are the people 
whose brains go to work on the detail of what the commis- 
sions often decide. These employees may have had a decade 
or a decade and a half of service, and so know the ropes 
from A to Z. Their views may veer farther to the Left even 
than those of the current administration. 

An amendment which would have the effect of checking 
or reversing this trend toward the Russian method of put- 
ting commissions above and beyond the law has been in- 
troduced by Sen. Edwin Johnson of Colorado. 

While it is said that Senator Johnson is watching the 
actions of one of the other commissions more closely than 
the Federal Power commission, nevertheless the amendment 
if passed would have an important effect on the FPC and 
thus on the gas industry. 

Senator Johnson is aroused about the Chenery case. The 
Chenery Corp. was in the opposite corner from the Securi- 
‘ies and Exchange commission. And former FPC Chairman 
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Basil Manly declared that the Supreme Court in the Chenery 
case had held in effect “that an administrative agency’s 
action does not require the sanction of any law, judicial 
precedent, rule, or regulation.” 


Two Dissenting Justices 


The same two justices, Justice Frankfurter and Justice 
Jackson, who dissented from the majority of the court on 
the FPC taking jurisdiction over East Ohio Gas Co., dis- 
sented also in the Chenery case. _ 

Commenting on the views of the court’s majority, these 
two justices wrote that “In this decision the court approves 
the commission’s assertion of power to govern the matter 
without law... . 

“It is the first encouragement this court has given to 
conscious lawlessness as a permissible rule of administra- 
tive action.” 

The effect of Senator Johnson’s amendment to the Admin- 
istrative Procedure act would be to prevent commissions 
from assuming powers and authority which are not specifi- 
cally granted them by law. 

While the chances are against this amendment being 
passed by both houses of Congress at the current session, 
its introduction will call attention to the above-and-beyond- 
the law nature of current interpretation of the powers of 
commissions in Washington. 

The proposed amendment has a relation to court decisions 
which have extended FPC jurisdiction to some extent to 
both those who distribute and those who produce natural gas. 

Bills are pending to restrict and define the FPC’s authority 
at both the producing and the distribution ends. But it is 
asserted by former Chairman Manly that such bills would 
have little effect as long as administrative and regulatory 
agencies are free to interpret and apply statutes about as 
they please. Hence the need for the Johnson amendment, 
which would be basic and would affect procedures of all 
agencies. 


Wizards with Figures 


While on the’subject of legislation, it might be noted 
that whoever musters the national columnists and little civic 
groups all around the land every time there’s an attempt 
to introduce logic into the Natural Gas Act does a remark- 
able job of pressurizing. 

One cannot but marvel at the statistical genius that must 
have been in back of one such columnist who made the flat 
statement that passage of the Kerr Bill to exempt independent 
producers from FPC jurisdiction would mean a $75 million 
boost in consumer gas rates. 

How does this columnist know it will be $75 million and 
not a $37.5 million boost or a billion dollar boost? 

No, the increase will be $75 million, he said. And prob- 
ably he hadn’t bothered to inquire further than the one 
person who told him this. If he’d asked a couple of other 
people, he might have learned that some fairly competent 
economic thinkers believe this bill if passed actually will 
reduce gas prices for most consumers by bringing more gas 
into the interstate market and possibly stimulating com- 
petition. 
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PGC PROPANE PLANTS 


A ‘Natural’ for your Natural Gas Plans! 





























Completely Automatic 





.. . Ready to go 


Te Mee Meeallalenicts 


F you're using natural gas today or contemplating conversion when it 
becomes available it will pay you to investigate PGC designed, engi- 


neered and constructed propane installations! 


Completely automatic and producing a completely interchangeable pro- 
pane-air gas for your natural gas these PGC “custom-tailored” plants are 
making sizeable savings in time and cost for hundreds of Industries and 


Utilities from coast-to-coast. 


FOR UTILITIES — Low cost PGC Propane plants offer peak load augmentation 
at lower cost per MCF in plant investment than any other type of equip- 
ment. You can reduce those demand charges by shaving peaks. If natural 
pressure drops for any reason your PGC Propane plant automatically clicks 


on and carries the load. 


FOR INDUSTRIES pGc Standby plants keep production rolling in emergency 
periods ... actually pay for themselves in an amazingly short time. 


For full information how PGC automatic propane installations can help _ Pacific Propane in 
you—write, wire or phone your nearest PGC office today! PGC Cars Coast-To-Coast 
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TECHNICAL TRENDS 


Separated Cooking Sections 


THE TWO BASIC AIMS of gas utilization research and devel- 
opment are to find new uses for gas, and to devise new or 
better ways of accomplishing the existing and conventional 
uses. In this latter connection there 
has been periodic discussion of the 
feasibility and desirability of sepa- 
rating the cooking sections of a gas 
range so that, in general, sections 
could be installed in any combina- 
tion, arrangement or location de- 
sired. It apeared that this would 
allow considerably more latitude in 
kitchen design and use. For instance, 
top section frying and boiling could 
be done at one point in the kitchen, 
and oven cooking or broiling at an- 
other. For large establishments or 
unusual preferences, any desired 
duplication could be made. A small 
top section in the breakfast nook or 
“bar,” consisting at least of a top 
burner and a toaster, would take the 
place of electric percolator, toaster and “snack” appliances. 
There was the possibility of installing an oven in the wall 
so the food could be put in from the kitchen and taken out 
from the nook or dining room side. It is common knowledge 
that many people buy a portable electric oven, in addition 
to their gas range, and use it in the service porch, because 
they like the second oven or the avoidance of heating the 
kitchen in the summer. 

Obviously many technical problems would arise in de- 
sign, production and installation. There would be head- 
aches for those entrusted with approval requirements. The 
difficulties, nevertheless, would not seem to be insurmount- 
able, and might be more than balanced by the promotional 
and sales advantages and possibilities. Presumably, how- 
ever, this general idea has not up to now been considered 
worthy of exploitation. 

The expression “up to now” has been used because it 
appears that the issue is now being forced by the electric 
industry. Woman’s Home Companion for March carries a 
0-page spread of photographs and text on unnamed electric 
units under the title “Design Your Own Range.” The March 
issue of McCall’s has a page of photographs and captions, 
on similar units, headed “Look At This New Convertible 
tange.” At least one electric appliance manufacturer is 
actively advertising separated cooking sections capable of 
varied assembly. 





Quoting from Woman’s Home Companion: 


Now at last you can design your own range. Don’t mistake this 
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for a pipe dream; you can buy the number of ovens or sections 
of four top-range units you need. Then put them together, with 
or without a bank of drawers, in the way that suits your manner 
of working and your kitchen. If a high oven has been your dream 
—it’s yours. Or if you want a low oven, that’s easy too. Maybe 
you'd like one of each or perhaps you're yearning for extra top- 
range units—it’s up to you. Small kitchens may not have just the 
right space for both oven and top-range units together, so separate 
them. This is also a good plan for larger kitchens. Then the oven 
is the heart of your baking center with top-range units where you 
do saucepan cooking ... For the minimum budget, one oven and 
one top-range section do every type of cooking for you. Put them 
on top of the cabinets 27 in. high if you are about average height 
. .. If you like the conventional table top range, get oven, top- 
range section, one bank of drawers and one single drawer to go 
under oven. Add back guard and lamp if you wish ... Want to 
bake and broil at the same time or do lots of baking? Just add 
another oven. Mother can take the high one, young daughter can 
reach the low one and both work together. 


Quoting from McCall’s: 


This is how you buy it: oven section for about $130, range 
top for about $80, drawers for less than $15 each. Then arrange 
your kitchen to suit yourself: oven and top together or apart, 
oven as high or as low as you like it, just top and oven if your 
purse is slim, more if you are flush. Here are five of more than 
25 combinations. 


It will be interesting to see if the gas industry follows this 
lead actively, or waits to observe its success or failure. 


Unusual Gas Plant Features 


IN A RECENT PAPER* on Barnsdall Oil Co.’s new Newhall 
Potrero gas and gasoline plant, by Melroy Welch, superin- 
tendent of the gas department, several unusual features 
were described. 


The pressure at which the plant fuel gas is available (170 
psig) is used to drive all process pumps such as column 
feed, reflux, steam generator water feed, and propane load- 
ing. These pumps are of the reciprocating steam type and 
the fuel gas is expanded through the steam or power end, 
down to burner pressure at which it is then used for plant 
fuel. Excess “power gas,” not required for fuel, returns 
to low stage compressors. Ordinary gas engine oil is used 
for lubrication of the power cylinders. 


Other interesting features are these: There are no steam 
boilers as such, process steam being generated from lean 
oil heat exchange; LP-Gas tanks cannot run over, because 
of automatic by-passes to the plant gas system; tempera- 
tures are all read at one point by a potentiometer with 40 
available connections, any two of which can be made 
recording; and all controllers, valve positioners, etc., are 
operated by compressed air rather than gas. 





*Presented before the California Natural Gasoline Assn. fall meeting Oct. 7. 


















SEE HIM ? NEW ON “” 
THE JOB TODAY BUT 
HES MAKIN UP JOINTS 


LIKE AN EXPERT 






















«fey, 





cs es Se 


It doesn’t take specialized training or skill to _— preparation and exact alignment of pipe ends 


join pipe with Dresser Couplings. Any work- —aren’t needed. Dresser “‘/lexible-tight”’ gaskets 
man who can swing a wrench can make per- __ insure tight joints—provide life-long resilience 
manent, flexible, leakproof joints every time. to absorb expansion, contraction and vibration. 
Quickly, easily, simply. Dressers save man-hours many ways—insure 
Why? Because Dressers come to the job, longer, trouble-free service. Ask your Dresser 
ready to use, with the skill already built in. Sales Engineer for latest data and _ follow- 
Parts are few and accurate. Assembly is simple — through service, or write to our 
and fast. Workmen can’t go wrong. Special main office. 





DRESSER courrines 


Dresser Manufacturing Division, 59 Fisher Ave., Bradford, Pa. (One of the Dresser Industries) 
In Texas: 1121 Rothwell St., Houston e In Canada: 629 Adelaide St., W., Toronto, Ont. 
Sales Offices: New York, Philadelphia, Chicago, Houston, San Francisco 
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PROMOTIONAL NOTES AND NOTIONS 


Gas in B.A. 


THIS PARTICULAR ITEM was written around the end of Feb- 
ruary in Buenos Aires, Argentina, of all places. Stopping 
over there for a few days en route from Chile to Brazil, I 
thought I’d take a look at the B.A. gas 
situation. I could not do much, how- 
ever, because of two factors. First, it 
was Carnaval time —the local Mardi 
Gras —and all commercial activity was 
suspended. Then, the gas industry +has 
been taken over from its British owners 
and nationalized. In any other South 
American country this latter would be 
no deterrent, but in Argentina at present 
the government is very coy about an- 
swering questions and the smart visitor 
doesn’t ask them. 

Window shopping, I saw many 
Argentine-built gas ranges of the British 
cooker type; some storage water heaters, 
but no gas refrigerators. February is the 
height of the Argentine summer, and plenty hot, believe me. 
A local electrical refrigerator manufacturer told me the 
demand for refrigerators was far greater than the supply 
even at the equivalent of $250 for an 8-ft box. 

As you must know, the political situation is very tense in 
Argentina with President Juan Perén and his “Peronista” 
party in absolute control and brooking no audible opposi- 
tion. There are, of course, some who have to accept, but do 
not approve the situation. But even some of the most bitter 
critics of the regime, I am told, concede that the one out- 
standing Peronista contribution to the national welfare has 
been the construction of a 1700-km, 10-in. pipeline from the 
Comodoro Rivadavia oil fields in the south to supply Buenos 
Aires with natural gas. 

The line has been completed and is in operation. It has yet 
to be formally dedicated. The actual load figures have not 
been released. However, Argentina today, chronically short 
of foreign exchange, and previously dependent on British 
coal to operate the B.A. gas plant, must be finding the pipe- 
line a real dividend payer. 

A survey of the first class hotels and restaurants showed 
that gas is their foremost fuel choice, which is no handicap 
in making B.A. surely the world’s best “eats” center, espe- 
cially if you like steak. 


Spring Styles 


AccoRDING TO my AGA sales promotion calendar, which 
keeps me posted on what is cooking on the sales front, 
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April is scheduled nationally as the “Spring Style Show” 
promotion. The glamorous new CP ranges are to be un- 
draped in all their beauty and practicability. 

The poets have said plenty about the joys of spring. We 
don’t have to be as imaginative as the poets, but we can 
blend our displays in a joyous springtime mood to cash in 
on the expectations spring normally arouses. Winter with its 
snow, slush, ice, blizzards, and shivery discomforts is behind 
us, and it’s a poor, benighted soul who cannot be aroused to 
the life-can-be-even-more worthwhile level, if .. . 

As a matter of fact, April has always been the prelude to 
our best gas range selling season. This year, in the spirt of 
the calendar’s suggestions, we can enlist the cooperation of 
our dealers and department stores and put on a display— 
a fiesta de primavera, as our Mexican neighbors do—that 
should get us off to a spectacular start along the road to 
bettering last year’s gas range successes. 

The GAMA “All Aboard” campaign that started in March 


should already have us in the right mood. 


Kid Stuff 


SOME TIME AGO on this page—and more in the way of routine 
reporting than anything else—I told of the remarkable 
success certain British gas companies had with special cook- 
ing classes for men. Readers quickly reminded me that our 
British friends had no monopoly on the idea, and pointed to 
similar successes in this country. 

Not long ago on TV (by now, you must have realized | 
am a TV enthusiast) I saw a news reel showing the opera- 
tions of a children’s bank in Cleveland. Everything in the 
bank, such as desks and cashier counters, was pint-sized to 
fit the young depositors, some of whom were tots indeed. 
They make up their own deposit slips and apparently get a 
great deal of fun in banking their money. Their deposits 
amount to better than $114 million. 

In that sooner than we care to realize, most of these young- 
sters will be wage-earners and housekeepers, the idea struck 
me that a kindergarten kitchen might have promotional 
merit. Again, it would call for child-size utensils, work 
tables, ranges, and tools, but the results could be very val- 
uable. Making little Marie Louise a regular mother’s helper 
would appeal to mothers. The children at a susceptible age 
would be introduced to the wonders of modern gas cookery 
and indirectly be little gospel carriers among the adults. 

In the Cleveland children’s bank, the depositors were given 
balloons and sticks of candy. In our children’s kitchen, they 
could make cakes, candy, and cookies very successfully and 
be rewarded by being allowed to eat or take home the 
culinary piéces de résistance they had fixed with their own 
little hands. : 
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Preventing Corrosion 


In bas Plants 
With Sprayed Metals 


By John E. Wakefield 


John E. Wakefield is at present 
assistant sales manager of Metal- 
lizing Engineering Co. Inc., with 
offices in Long Island City, N. Y. 
He has been engaged in various 
phases of the metal-spraying in- 
dustry since 1936, first with 
Sprayed Metal Coating Co. (Cam- 
bridge, Mass.) and later with his 
present company. 

His work has been concentrated 
in the New England, New York, 
and Los Angeles districts, and has 
been largely concerned with appli- 
cations of metal coatings to gas 
industry structures. His 30 months 
of Navy service during World War 
I! included operation of metalliz- 
ing equipment in overseas naval 
bases. 
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HERE seem to be many places in a 
modern gas plant where the use of 
stainless steels, monel or other special 
alloys is not jus- 
. tified, but where 
S rpbust heat, moisture, 
and atmospheric 
conditions affect ordinary metals. Mois- 
ture and mild acids attack coal handling 
equipment. Smoke, dust and heat take 
their toll on larry cars. Heating, cool- 
ing, and corrosive vapors reduce the life 
of quenching cars and equipment. It is 
certain that something lower in cost 
than special alloys is needed to increase 
their useful life. 

In some cases, at least, sprayed metals 
may be the answer. Protective coatings 
of zinc and aluminum have given a good 
account of themselves already on pipe- 
lines, high and low pressure holders, 
water tanks, and similar equipment. 
They are relatively low in cost and can 
often be applied at the site without 
major dismantling. 

For those who are not entirely 
familiar with metallizing, a few words 
about the process are in order. State- 
ments are based on the wire-type gun, 
since 95% of those in use in the U. S. 
are of that type. Fig. ] shows a typical 
high-speed, heavy-duty unit, spraying 
zinc on a steel surface. A compressed 
air activated turbine and gear train 
drive two feed rolls in the center of the 
gun housig. These, in turn, draw metal 
wire into the rear of the gun and pass it 


Fig. 1. A typical high-speed, heavy duty 
spraying unit, spraying zinc on a steel 
surface. 


out into an oxy-gas flame at the front. 

Fig. 2 shows the business end of a 
smaller gun. As the wire feeds into the 
circular flame surrounding it, the metal 
is melted. Additional compressed air 
around the flame forces the hot gases 
into a conical shape so that they shear 
off and atomize the molten metal. The 
tiny molten globules are driven, at very 
high speed, against the part being 
coated. 


35 Metals 


Any one of 30 to 35 metals available 
in wire form can be sprayed with a mod- 
ern gun. All of them can be applied to 
almost any kind of base material. The 
guns are adjustable so that metals hav- 
ing melting points as low as 500°F or 
as high as 4800°F can be sprayed eff- 
ciently with the same unit. Probably 
aluminum, and, to a limited extent, zinc 
would be the most useful materials for 
corrosion protection in the gas plant. 

One of the greatest advantages in 
metallizing is its ability to apply pure 
metallic coatings. Metals like zinc and 
aluminum, which are anodic to iron and 
steel, provide electrochemical as well 


' as physical protection. This is often 


very advantageous indeed, for pores, 
scratches and other minor damage or 
flaws tend to seal themselves. They will 
prevent attack on the steel as long as an 
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Fig. 3. Metallizing work in progress on 

high pressure gas holder installed by 

Southern Counties Gas Co. at its Santa 
Monica, Calif. plant. 


appreciable quantity of the protective 
metal remains. In this faculty lies their 
greatest advantage over paints and other 
organic coatings. 

It is significant that metallizing is 
about the only way that pure metallic 
coatings can be applied in the field. 
Furthermore, sprayed metals can be ap- 
plied in much heavier thicknesses than 
can be achieved by more common 
methods. Where even the heaviest hot 
dip galvanized coatings are limited to 
about .0025 in. to .003 in., sprayed zinc 
or aluminum are generally applied .010 
in. to .015 in. thick, and can be much 
heavier still on those sections which are 
more readily attacked. 

There are few processes where thick- 
ness can be varied in accordance with 
the severity of the attack. And the ability 
to apply heavy coatings is, in itself, an 
advantage. Studies and research have 
clearly proved that the thicker a zinc 
coating is, the longer will be its service 


life. This is very likely true with alumi- 
num, too. 

Finally, the cost of metallizing with 
zinc or aluminum is relatively low, par- 
ticularly when service life is considered. 
Some coatings have already been in 
service 15 to 20 years and are still in 
excellent condition. Many more have 8 
to 12 years service behind them. 

The cost of protection is an interest- 
ing subject, and is sometimes confused 
with initial cost of applying a coating. 
Realistically, it is the product of initial 
cost and service life, and should be fig- 
ured in cents per square foot per year. 
On that basis, sprayed metal coatings 
usually amount to only 2 cents or 3 
cents/sq ft/yr, where paints and other 
organic coatings often run as high as 7 
cents or 8 cents/sq ft/yr. No very defi- 
nite figures can be cited, because so 
many variables, such as accessibility, 
surface condition before metallizing, 
and so on, exist. However, it is impor- 
tant to note that sprayed metal coatings 
do last many times as long as most 
paints. 

The proof of that statement lies in the 
experience of several companies who 
have used metallizing long enough to 
indicate the life expectancy of sprayed 
zinc and aluminum. 


Gas Industry Use 


Probably the oldest metallized coat- 
ings in the gas field in the U. S. are those 
on the welds of the 12-in. transmission 
line between Huntington Beach and San 
Diego, Calif., erected in 1932 by the 
Southern Counties Gas Co. The line 
crosses salt marshes and other places 
where it is subject to salt atmosphere, 
spray, and ocean tides. Extra heavy gal- 
vanized pipe was used, but, of course, 
the welding burned off the zinc at the 
joints. Ten one-hundredths in. of zinc 


Fig. 2. Wire nozzle and air cap cross 
section, Metco metallizing gun. 
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was sprayed back on with one of th 
early crude metallizing guns. Many o: 
the joints have been uncovered recentl; 
and found in excellent condition. Th: 
galvanized pipe, on the other hand, has 
been eaten completely through in place: 


and has had to be patched. 


Fig. 3 shows the metallizing work in 
progress on a high pressure holder in- 
stalled by Southern Counties Gas Co. ai 
its Santa Monica plant. This unit was 
coated with .003 in. of sprayed zinc in 
1940. It was originally planned to met- 
allize all eight holders built at the time, 
but due to the fact that war seemed im. 
minent, only enough zinc could be ob- 
tained at the time to do one holder. By 
1946, the painted holders were in very 
bad condition, and considerable sand- 
blasting was necessary to clean them for 
repainting. The one holder sprayed with 
zinc showed a few rust spots but these 
were touched up. H. L. Avise, SoCoun- 
ties engineer, says, “Again it is demon- 
strated that if .006 in. of zinc had been 
applied originally, no maintenance 
would have been necessary.” 


‘Such work, and other similar appli- 
cations, show quite clearly that sprayed 
metals do stand up for very long pe- 
riods, when applied properly and in suf- 
ficient thickness for the particular con- 
ditions. With modern techniques and 
much greater knowledge of sprayed 
metals themselves, life expectancies are 
far greater than the work covered here. 
Accelerated-laboratory tests, test panels 
exposed to service conditions, and ac- 
tual applications indicate that coatings 
will protect for 40 or 50 years in many 
conditions. 


A little study of corrosion in the gas 
plant suggests that there are quite a few 
places where sprayed aluminum may be 
the desired happy compromise between 
the high cost of special ‘alloys and 
greater service life than ordinary steel 
will provide. 


Vulnerable Surfaces 


All sorts of coal handling equipment 
is susceptible to corrosion. Dust and 
moisture collect on all exposed surfaces 
within the buildings that contain hop- 
pers, feeders, car dumpers, hammermill 
equipment, and the like. Unfortunately, 
the weak acids formed are most likely to 
affect the least accessible areas, corners, 
and horizontal surfaces. 


In most cases, alloys are certainly too 
expensive. In some, wood and other 
non-metallic materials can be substi- 
tuted. Many parts have to be of steel, 
and need to be protected. It is quite 
possible that sprayed aluminum, which 
has good resistance to weak acids, would 
give adequate protection for long pe- 
riods of time. The beauty of metallizing 
here is that the thickness of the coating 
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can be varied or increased at those 
points where attack is likely to be the 
most severe. 

Smoke, flames, and dust from oven- 
charging operations affect larry cars 
and their hoppers. Protective coatings 
usually have to be renewed quite often 
in such conditions. Here again, sprayed 
aluminum can greatly improve the serv- 
ice life. It is excellent in the prevention 
of heat oxidation and scaling, particu- 
larly as a sealer coat of aluminum bitu- 
mastic paint is applied over a thickness 
of about .006 in. of pure metallic 
aluminum. 


There are two other patented pro- 
cesses which have proved quite useful 
for work in elevated temperatures. They 
are known as Metcolizing Processes 33 
and 45, and are licensed at quite nomi- 
nal fees. Probably, Process 33 would 
not be much good in coke-oven condi- 
tions, due to sulphur gases. However, 
Process 45 might well prove worthwhile. 
It is recommended for temperatures in 
excess of 1800°F where sulphur gases 
are encountered. 


Quenching Equipment 


Alternate heating and cooling, and 


corrosive atmospheres cause fairly rapid 
attack on quenching equipment. Cars 
and running gear need protection, and 
it is problematical whether stainless 
steel would be justified. It seems likely, 
then, that sprayed metal coatings would 
extend their life appreciably beyond the 
15 to 20 months they ordinarily last. 
Some experimentation would undoubt- 
edly be necessary to determine the best 
type of coating. 

One of the three metallizing units now 
owned and operated by the Southern 
Counties Gas Co. is used at their Ven- 
tura compressor plant. Most of the work 
has been to rebuild worn mechanical 
parts, but zinc has been sprayed on 
piping in and around the large cooling 
tower. That, in itself, suggests possi- 
bilities around the coolers and similar 
equipment in the by-product coke plant. 

One of the outstanding and most in- 
teresting applications at Ventura is the 
spraying of aluminum on exhaust lines 
and mufflers. Several were installed 
there several years ago, after being 
sprayed with a few thousandths of alu- 
minum. They were in excellent condi- 
tion as recently as last January. All but 
one. That one was sprayed with alumi- 
num, but by’an outside contractor with 
a powder-type metallizing gun. It showed 
corrosion almost before it was installed. 
It was done specially at the time the 
others were done, to check the relative 
merits of wire-type and powder-type 
guns, 

Salt and industrial atmospheres, and 
spillage of water tend to attack the out- 
side of dephenolizing towers and similar 


Fig. 4. Blasting of a 
high pressure holder, 
preparatory to metal- 
lizing with zinc. Sur- 
face should be thor- 
oughly cleaned and 
roughened before work 
starts. 


equipment. Here is yet another place 
where sprayed metals may give ade- 
quate protection at relatively low cost. 

A few comments on the proper tech- 
niques for preparation and spraying 
would seem to be in order at this point. 
Of the two, preparation of the base ma- 
terial is by far the most important. Once 
a coating has been applied, there is no 
chance to see flaws or improperly pre- 
pared areas. In spraying, however, if 
the gun is not operating properly, it is 
immediately obvious. Hence, a great 
deal of attention should be paid to 
proper preparation to avoid troubles. 

Surfaces to be metallized must be 
clean, free from rust, scale, oil, dirt, and 
all other foreign matter. Furthermore, 
they must be roughened in such a way 
that innumerable hooks and anchors are 
provided for the tiny molten metal par- 
ticles to key into when they land. Most 
of the particles are still molten when 
they land, and they strike at high ve- 


Fig. 5. Thickness gauge shown operates 
on 115-volt, 60-cycle, single-phase, AC 
current. 
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locity. They flatten out, almost splatter, 
and they are cooled almost instantan- 
eously by contact with the relatively 
cold base metal. Hence, they need physi- 
cal anchorage to hold them firmly. 


Blasting Preparation 


Fortunately, pressure blasting with 
the proper abrasives accomplishes both 
cleaning and roughening of the right 
kind. Blasting should be done with a 
pressure generator operating at about 
80 to 100 psi. If the abrasive can be 
recovered readily, it is best to use angu- 
lar steel grit, size G-16 to G-25. How- 
ever, much of the work around pipe- 
lines and gas plant equipment generally 
makes recovery impossible or at least 
impractical. Here sand is suitable, pro- 
vided it is hard, sharp and angular. It 
should also be washed and dried thor- 
oughly. Ordinary beach sand is poor, be- 
cause it is too round. Silica or flint types 
are desirable, and should be from 16 to 
20 mesh size. 

One of the most important matters in 
blasting is to continue until the surface 
is cleaned and roughened all over. It 
should have a uniform, dull grey ap- 
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Ten high pressure gas holders were metallized with .003-in. of zinc in 1938. If .006-in. 
had been used, experts think that coating would have withstood oil refinery fumes and 
salt air for 20 years. 


pearance, much like that in Fig. 4. This 
shows the blasting of a high pressure 
gas holder, preparatory to metallizing 
with zinc. 

One other important point. Blast only 
enough surface so that it can be metal- 
lized within the same work period. 
Otherwise, the surface can become oxi- 
dized or dirty again. If the surface is 
very badly corroded, it may save time 
to blast twice, once with a fine sand for 
general cleaning, and again with the 16 
to 20 mesh size or angular steel grit, for 
final cleaning and roughening. It may 
also be worthwhile to start the blast 
operation about 1 to 2 hours ahead of 
the metallizing, so that the workmen 
will not be in each other’s way, and de- 
lays will be avoided. 

There’s no need to discuss the opera- 
tion and adjustments of metallizing 
guns. Adequate instructions are usually 
given by the manufacturers, and they 
supply instruction books with the guns. 


Thickness Important 


The most important thing about 
spraying is to be sure that a uniform 
thickness of coating is applied. Con- 
sidering that guns are manipulated by 
hand, this might appear difficult. How- 
ever, a method known as the “weight- 
area system” has been developed which 
enables even an inexperienced operator 
to apply a remarkably uniform coating. 

This system consists largely in weigh- 
ing out the proper amount of wire to 
produce a given thickness on a given 
area. For example, about 14 lb of zinc 
wire must be sprayed in order to deposit 
an average thickness of .010 in. on one 
sq ft of surface area. Similarly, .14 lb 
of aluminum must be sprayed per 
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square foot for a .010 in. thickness. 
Tables are available which show the 
figures for all common metallized ma- 
terials. 

An area of 100 or 200 sq ft is marked 
out on the blasted surface. Then, enough 
zinc or aluminum wire is weighed out to 
provide the desired thickness, based on 
these spray tables. The gun is passed 
across the surface just fast enough to 
cover, and each pass overlaps the pre- 
vious one a little. The first series of 
passes is made horizontally. Then, a 
second series of passes is made at about 
the same speed, but at right angles to 
the first series. The third is at right 
angles to the second, and so on until the 
weighed wire is all used up. 

Good operators will deposit within 
001 in. of the specified thickness, using 
this system. Even inexperienced ones 
will come within .003 in. on a .012 in. 
specified coating. 
































It is a good idea to have a thickness 
gauge on hand for accurate checking. 
There are two types available, which 
will measure any non-magnetic material 
applied over a magnetic base. One 's 
shown in Fig. 5. This needs a powcr 
source, since it operates on 115-volt, 61- 
cycle, single-phase, a-c current. It should 
be warmed up for awhile before using. 
It is very accurate and will instantly re- 
veal any thin spots, which should be 
touched up. 


Self-Contained 








The other is perhaps even more handy 
for general use. It is completely self- 
contained, using a permanent magnet 
instead of the electric current. Further- 
more, it does not need to be warmed up 
in advance of measuring. For large 
work, one or the other is recommended, 


It is always better to lean toward 
heavier coatings of sprayed metal, be- 
cause they last much longer in service. 
Length of service is generally a function 
of thickness. Furthermore, cost does not 
increase in direct proportion to increase 
in thickness, because the cost of prep- 
aration remains the same, regardless of 
thickness. Thus, .008 in. of sprayed zinc 
will cost only about 114 times as much 
as .004 in., and will last nearly twice as 
long. The same is very likely true of 
aluminum, since costs are comparable 
between the two. 

Speaking of the value of leaning 
toward heavy coatings, Fig. 6.is an in- 
teresting case. In 1938, these 10 high 
pressure holders were metallized with 
.003 in. of zinc. In the summer of 1946, 
a few spots showed discoloration and 
the beginnings of rust. The spots were 
sandblasted and re-coated with another 
.003 in. Then, the entire upper half of 
all the holders was given an additional 
.003 in., making a total thickness of .006 
in. The maintenance engineer on the 
job believes that if .006 in. had been 
specified originally, the sprayed zinc 
would have withstood the salt air and 
oil refinery fumes for at least 20 years. 





Beats Galvanizing 


Incidentally, the galvanized iron roof 
of a compressor building, next to these 
holders and erected at the same time, 
was very badly corroded by 1946. Even 
.003 in. of sprayed zinc gave far better 
protection than the galvanized portions. 

It’s worth remembering, then, that 
doubling the thickness of sprayed metal 
does not double the cost, but does at 
least double the service life. It is worth- 
while, too, to specify a minimum thick- 
ness rather than an average, since a 
.010-in. average coating may have some 
spots as thin as .007 in. or .008 in. The 
protection, in that case, is equivalent to 


.0O7 in. and not .010 in. 
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Fig. 1. Hydrogen Sulfide 


Diffusion Apparatus. 


Fad year before the Pacific Coast 


Gas Assn. an introductory paper was 


presented concerning Southern Cali-° 


— Gas Co.’s research activities into 
the reasons for pilot light plugging and 
resultant outage.’ It was intended that 
this should be a fundamental investiga- 
tion into the part played by all of the 
constituents of natural gas at elevated 
temperature. Since then considerable 
effort has been spent along a slightly 
different line studying corrosion by hy- 
drogen sulfide at normal atmospheric 
temperature, frequently termed ambient 
temperature. 

The work has been directed into this 
field because repeated instances of cor- 
rosion were found in the connector 
tubes between appliances and the house 
lines. The trouble seemed to be concen- 
trated in the area east of Los Angeles 
which is served midcontinent gas. Pre- 
liminary work indicated the trouble 
might be due to hydrogen sulfide, but 
spot analysis at only periodic intervals 
showed the hydrogen sulfide modal 
average concentration to be about 0.005 
grain per 100 cu ft. The hydrogen sul- 
fide plus methyl mercaptan concentra- 
tion as determined by a continuous re- 
corder® was generally in the range of 
0.2 to 0.4 grain per 100 cu ft, except for 
brief concentration peaks of an hour or 
so duration. 

On the basis of the preliminary work, 
a study was initiated to determine the 
corrosiveness of low concentrations of 
hydrogen sulfide and the extent of cop- 
per corrosion in the field. Other com- 
pounds that might be corrosive were 
also studied and some of the high tem- 
perature work originally contemplated 
is also in this paper. 
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Corrosion of Copper 


By H. O. Kruger and 
M.L. Robinson 





by trace constituents 
of natural gas 


Hydrogen Sulfide 


Apparatus: First it was necessary to 
set up an apparatus which could pro- 
duce a low concentration of hydrogen 
sulfide in natural gas at a constant level 
over a long period of time. The appa- 
ratus evolved, as shown in Fig. J, is 
based upon the principle that hydrogen 
sulfide will diffuse through a rubber 
membrane at a constant rate provided 
that the temperature and pressure on 
each side of the rubber are constant. In 
practice hydrogen sulfide was placed in 
the inner tube of the apparatus shown 
and diffused lengthwise through the 
rubber tubing into the outer portion 
where it was swept out by a stream of 
purified natural gas. Using a Titrilog 
recorder” on an overnight run, it was 
found that the hydrogen sulfide level 
would remain within a range of 0.13 to 
0.16 grain per 100 cu ft. | 

To test the effectiveness of copper to 
remove hydrogen sulfide, copper oxide 
(Baker and Adamson wire form) was 
reduced in a stream of hydrogen at 
600°F to pure copper. The stream of 
dilute hydrogen sulfide from the pre- 
viously mentioned diffusor apparatus 
was passed through a bed of this re- 
duced copper at a rate of 50 volumes per 
volume of copper per minute. Less than 
0.001 grain of hydrogen sulfide per 100 
cu ft was found in the exit gas as tested 
by the methylene blue method. A simi- 
lar process using silver instead of cop- 
per has been used to remove hydrogen 
sulfide from the atmosphere with the 
same complete removal found.* A simi- 
lar patented process in which the copper 
is on an alumina carrier has been used 
to remove hydrogen sulfide from syn- 


thesis gas used for the production of 
synthetic hydrocarbons.” 


Atmospheric temperature: The corro- 
sion rate of hydrogen sulfide on clean 
copper coupons was tested under the 
following conditions: 


From Baker and Adamson reagent 
grade 0.008-in. thick electrolytic copper 
sheet, coupons 2 in. long by 14 in. wide 
were cut, annealed at 800°F and pol- 
ished with No. 1 steel wool. San Joaquin 
valley natural gas was chosen for the 
test because its hydrogen sulfide content 
is known to be very low at the Los An- 
geles end of the transmission line. For 
safety the previously described copper 
filter was placed in the stream of natu- 
ral gas under test to remove any traces 
of hy drogen sulfide that might be pres- 
ent. Following this, dilute ec et sul- 
fide from the diffusor was metered into 
the stream of purified natural gas to pro- 
duce a concentration of 0.005 grain per 
100 cu ft. One clean copper coupon was 
placed upstream of the point of hydro- 
gen sulfide injection and a second down- 
stream of the injection point. The gas 
over the coupons was metered at a flow 
of 0.05 cu ft per minute or 120 ft per 
minute so that the velocity would be 
equivalent to that in the connector to a 
Servel refrigerator. After a 38-day pe- 
riod the first coupon showed no visible 
evidence of corrosion but the second 
appeared dark green at the inlet edge, 
fading to faint wine and finally straw 
jor at the exit end. This film is so thin 
that it cannot be made to peel or spall 
even by bending. 

Evidently the corrosion starts at the 
upstream end of the coupon and then 
proceeds over the surface with the up- 
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Area From Time in | Length of | Weight of Corrosion Hydrogen Sulfide 

Which Connector | Service | Connector |__Products Removed Concentration 

Was Removed (Months)! (Inches) | (Milligrams) |(Mg./in.”) Sampling Point Sampling Date (gr./100 cu ft) 
East Los Angeles 2 1D 64 2.4 Eagle Rock | 10-21-49 less than 0.001 ; 
San Bernardino 1.5 36 16 0.6 | 10-24-49 less than 0.0003 

| “a 
Highland 1.8 19 57 3.8 Van Nuys | 10-25-49 0.005 | 
Visalia 47 21 97 5.9 Hollywood 10-25-49 | 0.02 
Visalia 5 23 5 0.3 West Los Angeles 10-25-49 | 0.006 5 
Delano - 66 16] 3.1 Compton 10-26-49 | less than 0.0005 
Delano 45 55 28 0.7 Maywood 10-26-49 | less than 0.0005 


























stream corrosion products being the 
thicker during this initial phase of the 
corrosion. The quantity of sulfur on the 
coupon was determined by hydrogen 
reduction at 1600°F. The hydrogen sul- 
fide formed was analyzed by the methy- 
lene blue method and found to be equiv- 
alent to 0.1 milligram of sulfur. During 
the period of the experiment 10 milli- 
grams of hydrogen sulfide were passed 
over the coupon, so about 1% of the 
sulfur was removed. Apparently there 
was very little turbulence at the surface 
and the hydrogen sulfide was removed 
from the surface layer of gas as it passed 
the length of the coupon. 


Elevated temperature: The same low 
concentration of hydrogen sulfide was 
injected into the apparatus described in 
a previous paper on high temperature 
corrosion.' The only modification was 
in the use of heated copper to remove 
oxygen and hydrogen sulfide from the 
gas instead of sodium. The corrosion 
rate was found to increase to a tempera- 
ture of 700°F after which the rate de- 
creased as shown in Fig. 2. The room 
temperature data was calculated to a 
64-hr exposure period. The thick films 
nica as the characteristic black cop- 
per sulfide. These films are adherent but 
the thickest can be broken free of the 
parent metal upon bending the coupon. 


Oxygen 


Atmospheric temperature: Oxygen is 
known to corrode clean copper at room 
temperature, but the corrosion products 
are smooth and continuous and, even 
though invisible, inhibit further cor- 
rosion once the film thickness reaches 
approximately 150 angstroms.‘ The pro- 
tection is very effective against oxygen, 
but less against hydrogen sulfide, as will 
be discussed later. 


Elevated temperature: Above about 
150°F diffusion through the oxide film 
becomes important,® and the oxidation 
rate is dependent upon the film thick- 
ness, the oxygen concentration, and the 
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TABLE 1: Corrosion of copper Servel connectors by hydrogen sulfide. 





TABLE 3: Hydrogen 





temperature. When the film thickness 
reaches approximately 380 angstroms it 
becomes visible on the bright copper 
surface as a color change toward brown. 
On increasing in thickness, the film 
passes through several orders of inter- 
ference colors. Above approximately 
2000 angstroms the film acquires the 
characteristic reddish brown color of 
bulk cuprous oxide.® When observed at 
600 diameters with a microscope, the 
color of a thin film is all that is evident. 
The film appears to form quite uniform- 
ly over the entire surface and the irregu- 
larities of the surface remain visible. 






sulfide concentration at points in system. 





Upon thickening of the film the smaller 
irregularities are smoothed over, but 
the surface remains continuous and no 
crystalline structure is visible. As was 
to be expected for a smooth film, the 
oxidation rate is inversely proportional 
to the film thickness; that is, the para- 
bolic equation W* = At + C is fol- 
lowed, where W is the weight increase, 
t is the time, and A and C are constants. 
C is usually small and for thick films 
may be neglected. The results obtained 
in the laboratory at 800°F with 0.2% 
oxygen illustrate the manner in which 
the oxidation follows the parabolic law 
















































































| Hydrogen Sulfide 
Gas | Sampling Sampling Concentration 
Source | Point Date (gr./100 cu ft) 
Kettleman Hills | Doran Street station 7-11-49 less than 0.0005 
26-in. P.L. line 10- 7-49 
10-31-49 
11-22-49 
Taft Newhall station 9- 9-49 less than 0.001 
22-in. Line No. 119 
Taft Hollywood holder station 11l- 3-49 0.0092 
22-in. Line 750 Meter | 
864-A | 
Ventura Hollywood holder station ]11- 3-49 0.037 
16-in. Line 1105 Meter 0.037 
866-A 
Ventura Newhall station 9- 9-49 less than 0.001 
12-in. Line No. 400 
Ventura Haskell station 9- 9-49 © .047 
16-in. Line No. 405 J.037 
La Goleta Haskell station 9- 9-49 0.039 
(storage) 18-in. Line No. 404 0.032 
Midcontinent Central station Meter 830 7- 1-49 0.0065 
10-28-49 0.008 
11-10-49 0.0024 
11-18-49 0.001 
11-29-49 0.0007 
Midcontinent Colton plant Meter 7-20-49 0.0063 
No. 4817 8- 4-49 0.0068 
8-12-49 0.0054 
8-26-49 0.0036 














TABLE 2: Hydrogen sulfide concentration in various transmission lines. 
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and are shown in Fig. 3. The thicker 
films sometimes spontaneously buckled 
upon cooling and could easily be 
brushed off the copper surface. 

In general, below a critical oxygen 
concentration the oxidation rate of cop- 
per increases with the concentration. 
Above the critical concentration further 
increase in the oxygen concentration 
has comparatively little effect. The tem- 
perature determines the critical concen- 
tration which is two per cent at 244°F® 
and 0.004% at 1470°F.° The surface 
condition of the copper also affects the 
critical concentration, but its impor- 
tance to this problem is unknown.° It is 
probable, therefore, that in the impor- 
tant temperature range of 400 to 800°F 
the critical concentration is less than the 
concentration found in some sources of 
natural gas. 

As reported in a previous paper the 
temperature has a large influence upon 
the rate of corrosion of copper by oxy- 
gen. It has been shown by Pillings and 
Bedworth and others that the plot of 
the logarithm of the reaction rate con- 


» 


stant,-—, versus the reciprocal of the 


absolute temperature gives a straight 
line.!° W is the weight increase per unit 
area and t the time. 


Mercaptains 


Atmospheric temperature: The cor- 
rosivity of methyl mercaptan was stud- 
ied using a synthesized mixture with a 
concentration of 16 grains per 100 cu ft 
in 99% methane obtained from the 
Bowerbank gas field. Tests on gas from 
this field have indicated a sulfur level of 
0.005 grain per 100 cu ft and a hydro- 
gen sulfide level of less than 0.0002 
grain per 100 cu ft, although this par- 
ticular sample was not analyzed. The 
gas containing 16 grains of methyl mer- 
captan per 100 cu ft was passed over an 
annealed polished coupon, through a 
copper filter for hydrogen sulfide re- 
moval, and then over a second coupon. 
A strong odor of mercaptan came 
through the tube immediately. In 24 
hours the first coupon became orange, 
in 40 hours its upstream end became 
wine colored, and in 48 hours it was en- 
tirely colored and by the end of 14 days 
it had gone rte several color 
changes. Throughout ‘the 14. days there 
was no visible evidence of corrosion on 
the second coupon. Two days after the 
test was started the exit mercaptan was 
analyzed and found to be 15 grains per 
100 cu ft or about the same as the inlet. 

A second similar test with commer- 
cial grade amyl mercaptan was also per- 
formed but with a different gas source. 
Natural gas from the laboratory service 
was passed through activated carbon to 
remove the sulfur compounds and final- 
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ly through a caustic scrubber to remove 
any trace of hydrogen sulfide or carbon 
dioxide. After being humidified by 
bubbling through water, amyl mercap- 
tan was added from an all-glass wick- 
type odorizer similar in principle to that 
described in the previous paper. During 
the test a total of one gram of mercaptan 
was passed through the apparatus at an 
average concentration of 15 grains of 


-mercaptan sulfur per 100 cu ft. Al- 


though not analyzed, the strong odor at 
the exit end made it obvious that con- 
siderable mercaptan passed through the 
apparatus. In two hours the inlet end of 
the first coupon became red, and by the 
end of 24 hours the entire coupon was 
red. At the end of 14 days this coupon 
had darkened further but the second 
coupon beyond the filter was clean. 


To prove, finally, if copper will react 
with mercaptans or catalyze their oxida- 
tion to disulfides in the presence of oxy- 
gen, an ultraviolet spectrophotometer 
was calibrated with methyl mercaptan, 
methyl disulfide, and dimethyl sulfide. 
The absorption spectra of these com- 
pounds is sufficiently different in the 
wave length range of 200 to 300 mp» that 
they may be determined in the presence 


- of each other with an accuracy of better 


than + 5%. Methyl mercaptan at a con- 
centration of 100 grains per 100 cu ft 
in the Bowerbank methane was passed 
very slowly through a bed of copper rib- 
bon that had previously been annealed 
at red heat and reduced with hydrogen; 
there was no reaction. In additional 
tests the water vapor content was re- 
duced by drying the gas with sodium 
hydroxide before odorization and there 
was no action, nor was there when the 
water vapor content was raised near sat- 
uration. The addition of oxygen as high 
as 4.6% also had no effect upon the mer- 
captan passing through the tube. 


From these experiments it has been 
concluded that in the vapor phase mer- 
captans do not react with copper at at- 
mospheric temperature and the reaction 
noted on the copper coupons ahead of 
the filter was apparently due to an im- 
purity in the mercaptans. At present the 
only probable impurity known that cor- 
rodes in the manner observed is hydro- 
gen sulfide. 

Elevated temperature: At high tem- 
perature the mercaptans were found to 
corrode copper actively to produce a 
sray or black surface; upon micro- 
scopic examination the mechanism ap- 
peared entirely different from that of 
oxygen or hydrogen sulfide. There is an 
extremely light overall corrosion occur- 
ring, but at certain points highly accel- 
erated corrosion appears as black cry- 
stalline mounds on the surface. Finer 
crystals are produced by the higher 
molecular weight mercaptans. For all of 
the mercaptans investigated, the corro- 
sion rate is about the same order of 
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Fig. 2. Hydrogen sulfide corrosion of copper. 





4 1 “Ate ¢ 

| i we *021t - 00) 
where: 

7 Wg Onde Oxygen per sq 

Tt time m Nours 





+ ~ +—+— 


° 
o 


a 


n 
+ 


°o 
>, a" 
rn ee 
-_ 





04 
— + 


’ + Oxygen concentration + 
+ 0.2 percent 


+ 0.2¢ 








°o 
hed ." 


+> > 
+ . , 
> 

















ie) ' 2 3 


Fig. 3. Oxidation of copper at 800°F. 
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Fig. 4. Corrosion by mercaptan containing 
gas at 800° F. 


magnitude as shown in Fig. 4. The amyl 
and butyl mercaptans were of technical 
grade and impurities present may ac- 
count for the irregular rate found in 
comparison to molecular weight. Al- 
though the sulfur compounds in the 
midcontinent gas are in considerably 
lower concentration, the corrosion rate 
is of the same order of magnitude as the 
mercaptans at higher concentration, 
possibly due to the oxygen present. For 
comparison, the only data obtained to 
date on ordinary yellow brass have been 
included. 

From observation of a series of cou- 
pons exposed to methyl mercaptan for 
periods of 14 to 4 hours at 800°F, it 
was found that the crystalline mounds 
grow horizontally and only slightly ver- 
tically with continued exposure. New 
mounds also form on the surface. For 
two hours exposure the mounds were 
found to cover 10% of the area and be 
0.0002 in. high. This type of corrosion 
appears to remain adherent until the en- 
tire surface is covered after which it 
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may buckle. As a possible explanation 
of the mound formation, it is believed 
that mercaptans undergo thermal de- 
composition to hydrogen sulfide at cer- 
tain active points on the copper surface. 
Copper sulfide would be formed imme- 
diately and possibly catalyze mercaptan 
decomposition more actively at these 
points. 

Because of the nature of the mercap- 
tan corrosion products, it is not expect- 
ed that the rate of corrosion will de- 
crease until the entire surface is covered. 
Preliminary work indicates this to be 
true but heavier films must be studied 
for verification. 


Effects 


The influence upon the reaction rate 
by various other constituents of the gas 
and conditions of the copper have not 
been thoroughly studied in this labor- 
atory, but some pertinent information 
has been published concerning related 
situations. Because the information in 
the literature is based on data from ex- 
periments carried out in air rather than 
natural gas it is of only qualitative 
value. More detailed information and 
many references to original works are 
given in the books by Uhlig!® and by 
Evans.®* 

Although the corrosion of copper by 
oxygen or hydrogen sulfide generally 
follows the parabolic law under ideal 
conditions, there are a number of condi- 
tions under which the specific reaction 
rates are increased or decreased by fac- 
tors other than concentration and tem- 
perature. In general, the reaction rate 
is increased whenever the corrosion 
products are weakened, disrupted, or 
made porous, thus assisting diffusion; 
while on the other hand, the rate is de- 
creased if the layer of corrosion prod- 
ucts is made less permeable to diffusion. 

The high temperature oxidation of 
copper is accelerated by such gases as 
hydrogen sulfide, hydrogen chloride, 
sulfur dioxide, and ammonia. These 
gases even promote oxidation at room 
temperature.® With a low concentration 
of these gases in proportion to the oxy- 
gen concentration, the corrosion prod- 
ucts may be nearly all cuprous oxide. 
Conversely, with a high concentration 
of hydrogen sulfide compared to the 
oxygen concentrations, the corrosion 
products may be mostly cuprous sulfide. 
This is explainable on the basis of the 
high temperature reactions: 


CuS oe 2 Cu.0<——> 6 Cu — SO. 
CuoS cee O.— Cu.0 — SO. 
Cu,0 os H.S—> Cu.S + H.O 


The presence of a sulfide film on a 
copper surface promotes oxidation even 
at room temperature, but at room tem- 
perature an oxide film reduces further 
oxidation with hydrogen sulfide. Appar- 
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ently diffusion through a sulfide film is 
more rapid than through an oxide film. 
The fact ‘that hydrogen sulfide corrosion 
is more rapid than oxidation supports 
this conclusion. It is possible that the 
presence of oxygen affects the corrosion 
rate of hydrogen sulfide, but since cor- 
rosion products from the field consisted 
mostly of sulfides as will be explained 
later, it is doubtful if room temperature 
oxidation is a contributing factor in ap- 
pliance malfunctioning. 

A rough abraded surface is initially 
more rapidly attacked by either oxygen 
or hydrogen sulfide, mainly because of 
increased, surface area exposed.'! To 
some extent this also applies to a surface 
formed by cyclic corrosion and reduc- 
tion, but in such corrosion the rate will 
be further increased because the film 
will become porous. It was found in this 
laboratory that a very active surface 
toward hydrogen sulfide corrosion is 
produced by the hydrogen reduction of 
copper oxide. It has recently been re- 
ported that cold-rolling and elongation 
has some effect of increasing the initial 
oxidation rate. It is claimed the 110 
planes of the copper are preferentially 
exposed in the process and that these 
are more readily oxidized.'!: 1* 

A small percentage of aluminum in 
copper greatly reduces the attack by 
either oxygen or hydrogen sulfide. it 
has been pointed out by Uhlig that the 
corrosion products of alumiunm on 
beryllium form such protective films 
that the corrosion rate of alloys contain- 
ing them is decreased. Zinc reduces the 
corrosion rate also, but only when in 
concentrations of from 20 to 40%. 

The amount of water vapor present 
affects the room temperature corrosion 
rate of small concentrations of hydrogen 
sulfide. Water vapor is necessary for the 
reaction, but with high humidity the 
water film formed decreases the rate. 
Inasmuch as the corrosion product film 
forms under great stress due to the prod- 
uct having a higher specific volume than 
copper, fluctuations in temperature or 
mechanical shock cause spalling and 
thus permit rapid corrosion to take 
place on the fresh metal exposed. All the 
conditions which determine when spon- 
taneous spalling will occur are not 
known, but in general the thicker the 
film the more probable is film rupture. 


Field Corrosion 


Experience in the field entirely sub- 
stantiates the laboratory finding con- 
cerning the corrosivity of low concen- 
trations of hydrogen sulfide at atmos- 
pheric temperature. All copper connec- 
tors to Servel refrigerators, removed 
from the area east of Los Angeles, were 
found to be at least darkened. by hydro- 
gen sulfide and most of the connectors 
were black at the inlet end. Each con- 
nector had been in service from two to 





four months. The corrosion products in 
the more badly corroded connectors 
were visible at the exit end. The reaction 
was apparently so rapid and complete 
that the hydrogen sulfide concentration 
was evidently greatly reduced before it 
reached the end of the tubes. No spon. 
taneous spalling was observed in these 
samples but while handling in the labor- 
atory the heavier corrosion products 
would flake off when the tube was bent 
or jarred. 


The visual inspection of samples from 
the San Bernardino area with 114 
months service indicated that corrosion 
was as heavy as in the east Los Angeles 
area. Samples from the San Joaquin 
Valley were similarly corroded after 
314 to 4 years of service, but there, some 
spalling was occasionally evident. The 
quantity of corrosion products found in 
the various areas is shown by the analy- 
ses of the typical samples listed in Table 
1. Samples analyzed from all of these 
areas contained about 90% cuprous sul- 
fide with the remainder being unidenti- 
fied at present. It is realized that averag- 
ing the quantity of corrosion per unit 
length is not completely satisfactory, as 
the corrosion varies over the length of 
the tube. However, this does demon- 
strate that the tubes exposed to Mid- 
continent gas were severely corroded in 
a short period of time. There are several 
possible explanations awaiting evalua- 
tion: (a) the average hydrogen sulfide 
concentration was high ‘due to concen- 
tration peaks, which ‘will be explained 
later, (b) the corrosion rate may be re- 
duced considerablv once a certain thick- 
ness of sulfide has formed, or the surface 
is entirely covered, and (c) the absence 
of oxygen in Midcontinent gas may 
allow accelerated room temperature cor- 
rosion. The actual penetration of the 
tubing is — being in the 


order of 3 x 103 


A microscopic aiitatines of these 
corrosion products shows considerable 
variation in their nature. Hydrogen sul- 
fide corrosion on clean copper coupons 
proceeds in a very even manner to pro- 
duce a smooth continuous film, while 
samples taken from the field usually cor- 
roded in a very uneven manner. Here 
the corrosion would form in micro- 
scopic black clumps, sometimes sepa- 
rated by clean metal and at other times 
by lightly corroded metal, and this type 
of surface may appear gray instead of 
black to the unaided eye. 

Where the corrosion became heavier 
in these field samples, the clumps grew 
closer together and finally they would 
form a continuous but lumpy surface. 
This could then spall when it became 
sufficiently thick. This spontaneous 
spalling occurs because these corrosion 
products have a greater specific volume 
than the parent metal. Once a contin- 
uous film has formed, the corrosion 
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product forces itself away from the par- 
ent metal depending upon the strength 
of the film, the thickness, the bonding 
strength to the base metal, the shape of 
the surface and the stresses involved. 


This atmospheric temperature corro- 
sion is not significant on a short term 
basis or if only exceedingly low con- 
centrations of hydrogen sulfide are pres- 
ent. However, with a reasonably low 
concentration by present standards, 
over a period of several years, sufficient 
corrosion can take place so that spon- 
taneous spalling of corrosion products 
can occur and be carried downstream 
into delicate parts of appliances. There- 
fore corrosion resistant construction in 
the appliance may be nullified by in- 
stalling the appliance with copper tub- 
ing unless a filter is used. When a filter 
is used, the copper connector may be an 
advantage because the hydrogen sulfide 
concentration is greatly reduced before 
the gas enters the appliance. This could 
be important in appliances where the 
pilot or the pilot tube is constructed of 
material that is attacked by heated hy- 
drogen sulfide. 


Since the hydrogen sulfide concen- 
tration is not always low but during 
short periods may rise to exceedingly 
high levels, this type of corrosion is im- 
portant to natural gas utilities. It can 
hardly be expected that all of the treat- 
ing plants feeding transmission lines 
will be constantly in perfect operation. 
The failure of one plant for even an 
hour would allow considerable hydro- 
gen sulfide to enter the system. 

A field survey was conducted to learn 
the sources and extent of hydrogen sul- 
fide in the Southern California distri- 
bution system. It was realized this would 
not produce the true arithmetical aver- 
age concentration but it may indicate 
the mode. Analyses were performed at 
various points near the ends of trans- 
mission lines and in the distribution 
system by the methylene blue method. 
From an inspection of this data in 
Tables 2 and 3 it can be seen that sig- 
nificant quantities of hydrogen sulfide 
are widespread and could be in any part 
of the distribution system. 

At room temperature, hydrogen sul- 
fide corrosion of copper will be a prob- 
lem even at concentrations considerably 
below the conventional maximum limit 
of 0.25 to 0.3 grain per 100 cu ft. How- 
ever, controlled tests simulating field 
conditions have not been performed to 
establish a concentration limit for reli- 
able appliance performance. Several 
different tests proved mercaptans to be 
inactive toward copper. 

It is difficult to evaluate and predict 
field corrosion of copper tubing by hy- 
drogen sulfide because of the numerous 
variables. The hydrogen sulfide concen- 
tration is unsteady, and although not 
thoroughly studied the surface condi- 
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tion is known to be important. 

At elevated temperatures, the mercap- 
tans actively attack copper and brass. 
Even a very low concentration of hydro- 
gen sulfide also will attack copper ac- 
tively and will be a significant contrib- 
utor to high temperature corrosion. 

The oxidation rate of copper rapidly 
decreases with time and consequently 
oxide thickness. Above a certain con- 
centration, depending upon the temper- 
ature, there is little change in oxygen 
corrosion rate. 


This paper was originally presented at the technical 
services conference of Pacific Coast Gas Assn., San Diego, 
Calif., March 8 and 9. 
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Schramm Saves Heat, 


Turns It Into Fuel 
_ recovery of waste-heat from 


air compressors and their driving 
engines at the plant of Schramm Inc., 
West Chester, Pa., is resulting in defi- 
nite savings for the company. The 
recovered heat, it has been found, 
supplies Btu’s for which coal, oil, or 
gas would have to be burned with any 
standard heating system. 

In the Schramm plant, three 315- 
cu-ft-per-minute compressors, two 
driven by diesels and the third by a 
spark-ignition engine using manufac- 
tured gas fuel, deliver about 400,000 
Btu’s per hr into a system suitable for 
space or process heating. 

In a report recently published by 
J. L. Michener, plant engineer, a sys- 
tem for recovering lost heat is ex- 
plained. The solution lies in making 
arrangements for heat recovery, so 
that cost of heat-recovery equipment 
doesn’t take fuel savings that result. 

In the Schramm plant, the engine 
compressors are teamed with unit 
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pump 


ae ~~~ Radiator surface to 
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heaters. The engines are equipped 
with marine-type water-cooled mani- 
folds. Water coming off the engine 
jackets thus picks up Btu’s that 
would otherwise be exhausted to the 
atmosphere and wasted. Water is 
taken directly from the discharge of 
the engine-compressor cooling sys- 
tem and circulated by the pump 
through the heating equipment. 

Certain controls are necessary. 
There should be a control in the 
hookup to keep unit-heater fans from 
operating until water reaches a pre- 
set minimum temperature. This pre- 
vents blowing cold air. 

For heat dissipation in the summer 
months, the water can be circulated 
just as before, but the unit heater 
fans are reversed to discharge out- 
side the building. 

In a case such as this one, the cost 
of equipment and piping necessary 
to recover heat and put it to work is 
relatively small and the scheme re- 
sults in real dollar savings. The heat 
recovered is 1250 Btu’s per hr per 
cu ft per minute of compressor ca- 


pacity at 100 psi. 
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N 1942 we closed our merchandising 
department and probably will never 
sell appliances again. In those days we 
sold only one make of gas range and 
made home calls on those customers who 
bought from us. We knew that range 
perfectly but little about any others. 

All our efforts now are devoted to 
helping the dealer sell any AGA-ap- 
proved range including the CP and auto- 
matic models. If the dealer notifies us 
we help his customer with automatic 
ranges only, unless he requests other- 
wise. 

Before we can help the dealer or his 
customer we have to know the range he 
sells. How better can we do this than by 
trying it in our own kitchen? We buy 
all the equipment we actually use and 
borrow what is displayed but not 
used. All purchases are made through 
the cooperative dealer department and 
charged to the home service expense ac- 
count. When equipment has fulfilled its 
purpose it is sold to an employee at a 
special price. This enables us to help 
employees buy at a discount. 

We try to sell all appliances every six 
months or sooner, We buy all makes 
and try not to have two of any make on 
hand at any one time. Every dealer has 
been notified he will have his turn in 
case he doesn’t see his equipment in use 
when he visits our department. 

While our facilities do not take the 
place of a laboratory, they do answer 
our needs in most respects. We formerly 
had a gas testing laboratory, but while 
it was equipped for making many tests 
it was not adequate so we finally closed 
it. However, a laboratory will be incor- 





Miss Burnett is home service director, Cincinnati Gas 
& Electric Co. This paper was originally presented at the 
AGA Home Service Workshop, Chicago, Jan. 6, 1950. 


THE AUTHOR (left) explains meter 
panel to Jessie McQueen, AGA home 
service counsellor. 












With Appliance Testing 





Utility Helps Dealers Sell 





By MARY BELLE BURNETT 


porated in the new annex which the 
company is building. 

A meter panel has been installed in 
our department, giving visitors graphic 
information on consumption, tempera- 
tures, etc. 

The panel itself is 15 in. wide, 60 in. 
long and 36 in. high. The top is of for- 
mica and serves as a work top beside 
the ranges. In the center is mounted a 
potentiometer, an instrument for meas- 
uring temperatures. Six tests may be 
run at one time; however, there are 15 
different thermocouple connections built 
in the walls at various places and one 
in the hot water line. All the piping is 
in the wall between the ranges. 


Meter Set-up 


For dryer and range tests, a gas meter 
is also mounted in the panel. The Servel 
is connected to a gas meter in the oppo- 
site end of the panel, and monthly read- 
ings are taken. A manometer gives read- 
ings of gas pressure. 

The gas regulator is installed inside 
at the bottom, but is not visible. 

Because these devices are enclosed the 
panel is vented in the back. Light 
switches for over-sink lights are of the 
noiseless type and one is mounted on 
each end. The meter for measuring hot 
water used in testing dishwashers or 
washing machines is mounted so the 
dial on the top of one of the work sur- 
faces is flush with the top. 

While the panel looks simple, it cost 
about $4000 to construct. However, it 


HOME SERVICE department staffers of 
Cincinnati Gas & Electric Co. run a test 
project in sales floor kitchen. 


gives very valuable data which has 
proved particularly helpful to plumbers 
and builders. 

Already we have used the panel in 
making studies on two automatic wash- 
ers, two gas dryers, and two dishwash- 
ers. My class of 45 university home eco- 
nomics students used the potentiometer 
while baking cakes. It really convinced 
them that temperatures do drop when 
oven doors are opened. 

In our area a certain baking company 
is promoting a type of parkerhouse roll 
which is partially baked. In running 
tests we found it required 4 to 5 cu ft 
of gas to finish them. Since each pack- 
age contains a dozen rolls, some families 
will bake a few at a time, using about 
the same amount of gas each time. The 
customer who buys this type of product 
is a small gas user. If rolls are baked 
once a day about 135 cu ft of gas per 
month will be used. Since we are con- 
cerned with increasing the summer load 
we are planning to promote these rolls 
in connection with a gas range display. 
This same company is planning a break- 
fast roll of a similar nature which we 
hope will be a natural for early-morning 
baking. 

A short time ago one of the girls was 
working with a gas range dealer who 
sold retained-heat ranges. We wanted to 
check the claim that it would save gas if 
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the recommended cooking procedures 
were used. Our testing equipment 
proved this to be true. The trials gave 
the girl the evidence she needed and in- 


creased her confidence in the product, 
helping immeasurably in her cooking 
school presentations. 

In our gas sales department we have a 
research committee composed of the 
head of the industrial engineering divi- 
sion, head of house heating and venti- 
lating division, a statistical man and I. 
The industrial engineer, who is the com- 
mittee chairman, has been working very 
closely with us on range, laundry and 
dishwashing studies. In time our results 
will be available for the entire depart- 
ment through this committee. 

The setting up of test procedures on 
laundry equipment has enabled us to 
learn a good deal about a subject which 
we previously knew little about. An en- 
tirely new approach must be made in 
presentation of laundry problems and 
techniques if we are to assure customer 
satisfaction. We still have much to 
learn. 
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ABOVE: Diagrammatic sketch of panel 

shows placement of meters for various 

appliances, shows how customer can read 

the whole comparative fuel story with 

ease. AT LEFT: Photograph shows panel's 

attractive design, emphasis on simplicity 
and efficiency. 


On the old sales floor, which has been 
modernized and is now a demonstration 
and display area for dealer merchan- 
dise, laundry equipment has been pro- 
moted to good advantage. Most display 
campaigns run about a month. Planned 
by the company display man in coop- 
eration with dealers, plumbers, and the 
Cincinnati Electrical Assn. they are seen 
by about 75,000 people during their 
showing. 


Queen for a Washday 


Last spring we put on a laundry pro- 
motion known as “Queen of Leisure on 
Wash-day.” The small suburban news- 
papers each had a part in it. In each 
community served, contests were staged, 
with the lady who wrote the best 25 
words on “What I Would Do With My 
Leisure Time If I Had An Automatic 
Laundry” being selected queen from 
that locality. Every day for 19 days, 
two queens and a friend of each were 
our guests. A limousine picked them up 
with their laundry and brought them to 
our building where they were greeted by 
a home service girl who was their hos- 
tess. They were taken to the executive 
floor where an executive pinned a cor- 


sage on them and told them a bit about 


our company. A tour of the building 
followed. 

When they visited our floor they saw 
their clothes being washed. From there 
they went to lunch in a hotel where 
they could order anything they wanted. 


After lunch they went to the theatre and 
had a soda or coke after that. Pictures 
were taken of each and copies were sent 
to the woman and her hometown news- 
paper. 

While all this was going on we were 
hurrying to have the laundry done ready 
for the return trip at 4 p.m. 

In our first floor show window another 
washer, ironer, and dryer were connect- 
ed. Each two days a different make of 
equipment was used and appliance com- 
pany demonstrators worked furiously. 
Two complete laundries — sometimes 
three—were done between 11 a.m. and 
4, p.m. each day. 

If we hadn’t had a test laundry to try 
them out in, we might not have realized 
that it would take a couple of weeks to 
become acquainted with the operation of 
each make of washer. Knowing this, we 
called in demonstration girls from appli- 
ance companies who were trained in the 
operation of each model. The plan was 
very successful. 

Incidentally, we found through ex- 
perience that we had to set a limit on the 
amount of clothes a “queen” could 
bring. After one had brought seven 
loads, another had brought 35 curtains 
with 8-in. ruffles, and others had given 
us similarly difficult jobs, we limited the 
load to three shopping bags full. 

We found that there is much need of 
laundry education. Women do not un- 
derstand how to use detergents, soaps, 
and bleaches nor do they understand 
how to wash or what makes clothes 
clean. 


Clean Giveaway 


During the project, 10 washing ma- 
chines donated by members of the Cin- 
cinnati Electrical Assn. were given away. 

Another successful promotion was the 
Dishwashing Derby. In the center of the 
lobby we built a platform on which were 
installed a dishwasher sink and a regu- 
lar sink. Contestants competed with each 
other in time tests in washing a load of 
dishes, although the real challenge was 
to beat the time required to load the 
dishwasher. The home service girl who 
operated the dishwasher always won this 
part of the contest. 

For the actual contest itself, prizes of 
$25, $15, and $10 were awarded. En- 
trants represented various clubs, and the 
club sponsoring the winning entrant was 
given the prize. The Derby lasted for a 
week, the display a month. 

After each contest, the master of cere- 
monies asked the entrant how hot the 
water was. Of course, she didn’t know. 
He then explained about the advantages 
of a dishwasher for health and sanita- 
tion, bringing in the water heaters which 
also were on display. Each entrant was 
given a wire dish rack and other small 
prizes. 
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NATURAL GAS LIQUIDS RESERVES SUMMARY 


W ith only a minor levelling off 


from 1948’s gains being noted, es- 








timated proved natural gas ‘reserves in 



















(Bbls of 42 U. S. Gal.) 
Total proved reserves as of Dec. 31, 1948......-..-22-2 222 3,540,783,000 
Extensions and revisions of previous estimate.................. 294,211,000 
New reserves discovered in 1949_.... 0.0. 92,565,000 
Total proved reserves added in 1949... 222.222. oo eee 386,776,000 
















Total proved reserves as of Dec. 31, 1948, and new proved reserves 





i 3,927,559,000 
Deduct production during 1949..............02..2... 2 cece cee eee eee eececeeeeeeeneneeeee 198,547,000 
Total proved reserves of natural gas liquids as of Dec. 31, 1949.............. 3,729,012,000 


1949 continued their upward march, 
reaching a new peak of 180 trillion cu ft. 
While this figure represented a 6.5 tril- 
lion cu ft gain over 1948 whereas that 
year showed a 7.9 trillion cu ft increase 
over 1947, increased production was 
partially responsible. 

Nonetheless, 1949 proved to be a 
better year for the gas explorers than 
1947, when a 5.35 trillion increase was 


made. 
In the four years since 1945, a cumu- 













TABLE 1. ESTIMATED PROVED RECOVERABLE RESERVES OF NATURAL GAS BY STATES 











(Millions of Cubic Feet—14.65 psia, at 60°F ) 







































Changes in Reserves during 1949 (b) Reserves as of Dec. 31, 1949 (b) 
Discoveries Net gai be 
Reserves Extensions of New Fields in ater - sg — Under- 
as of and and New Pools ground Net "Net Non- ground 
12/31/48 Revisions _in Old Fields a o> ae Production” ) aanpepeas Rannqntee oe ae Storage 
c e (f) g) (h) 
Arkansas......... 901,838 27,739 3,783 15 59,185 874,190 438,861 161,224 272,645 1,460 


California........ 10,192,593 151,526 187,899 3,105 543,488 9,991,635 2,773,105 2,357,637 4,845,763 15,130 
Colorado.......... 1,349,179 (-) 102,384 5,128 O 24,828 1,227,095 580,442 33,603 613,050 0 
MWlinois..........-. 227,804 29,378 16,140 0 40,130 233,192 5,692 15,000 212,500 0 
Indiana............ 21,600 5,890 3,960 0 6,250 25,200 5,000 0 20,200 0 
Kansas............. 14,407,832 (-)8,123 10,855 2,279 323,283 14,089,560 13,702,217 127,988 230,206 29,149 
Kentucky......... 1,378,151 50,381 8,400 2,465 90,000 1,349,397 1,270,903 0 66,000 12,494 
Louisiana......... 23,977,520 2,238,587 1,277,430 O 805,726 26,687,811 20,954,929 4,135,685 1,597,197 0 
Michigan.......... 182,987 39,514 3,683 6,165 17,438 214,911 145,642 0 47,495 21,774 
Mississippi........ 2,504,336 81,499 12,084 O 68,950 2,528,969 1,764,540 415,030 349,399 0 
Montana.......... 852,605 (-) 16,646 4,021 1,416 37,925 803,471 767,051 6,088 27,341 2,991 
New Mexico..... 5,606,361 737,698 146,287 7,363 256,706 6,241,003 3,137,497 2,252,569 839,734 11,203 
New York......... 67,615 225 0 2,545 3,700 66,685 56,310 0 660 9,715 
Gitio................. 629,453 42,264 9,225 18,629 47,000 652,571 549,097 . 0 36,500 66,974 
Oklahoma........ 11,332,445 606,335 251,012 3,522 567,335 11,625,979 7,873,220 969,132 2,767,508 16,119 
Pennsylvania..... 617,410 48,148 8,700 17,422 70,000 621,680 520,069 0 43,250 58,361 
Texas.........---... 95,708,553 3,963,647 2,521,917 0 3,023,714 99,170,403 68,579,797 16,959,726 13,630,880 0 
ee 69,798 1,754 338 0 6,313 65,577 65,269 0 308 0 
West Virginia... 1,737,167 116,372 24,500 17,194 180,000 1,715,233 1,587,107 0 85,500 42,626 
Wyoming......... 2,093,740 43,692 107,958 626 72,339 2,173,677 1,328,615 148,290 696,298 474 
Misc. (a) ......... 10,353 3,933 9,550 ©) 731 23,105 12,141 6,700 4,264 0 














{ee 173,869,340 8,061,429 4,612,870 82,746 6,245,041 180,381,344 126,117,504 27,588,672 26,386,698 288,470 






















(a) Includes Alabama, Florida, Missouri, Nebraska, Virginia and Maryland. 
(b) Excludes gas loss due to natural gas liquids recovery. 
(c) The net difference between gas stored in and gas withdrawn from underground storage reservoirs. 


sionally. 
(e) Non-associated gas is free gas not in contact with crude oil in the reservoirs, 
(f) Associated gas is free gas in contact with crude oil in the reservoirs. 
(g) Dissolved gas is, gas in solution with crude oil in the reservoirs. 
(h) Gas held in underground reservoirs for storage purposes only. 


38 





(d) Net production equals gross withdrawals less gas injected into underground reservoirs; changes in underground storage are excluded. December production estimated occa- 
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lative net increase of 32.5 trillion cu ft 
was recorded. 

These facts were made known last 
month when the AGA committee on 
natural gas reserves, perennially headed 
by N. C. McGowen, United Gas Corp., 
Shreveport, released its fifth annual re- 
port to the industry. 

Natural gas liquids reserves also reg- 
istered their usual gains in 1949, with 
totals hitting 3.73 billion bbls as against 
1948’s 3.54. Production sliced 198.5 
million bbls from the year’s 368.8 mil- 
lion bbls discovered. 

In the American Petroleum Institute’s 
report on liquids, traditionally released 
simultaneously with the AGA figures, 
these natural gas liquids were added to 
crude oil reserves estimates to give a 
total liquid hydrocarbon estimate of 
28.3 billion bbls, up 1.5 billion from the 
previous year’s 26.8. 

In its report the committee pointed 
out that it had continued the practice 
begun in the 1948 study of reporting the 
volume of gas in storage in under- 
cround reservoirs. The increasing im- 
portance of this category is clearly 
shown in the comparison between “net 
changes in storage” in 1948 and 1949. 
In the former year, an increase of 51.5 
billion cu ft was listed, but in 1949 an 
additional increase of 82.7 billion was 
tabulated. 

Committee personnel, unchanged 
from that which compiled the 1948 re- 
port, includes R. M. Bauer, Southern 
California Gas Co., Los Angeles; E. A. 
Brown, Lone Star Gas Co., Dallas; R. O. 
Garrett, Arkansas-Louisiana Gas Co., 
Shreveport; Charles C. Hoffman, Cities 
Service Gas Co., Oklahoma City; F. S. 
Lott, Bureau of Mines; W. S. McCabe, 
Stanolind Oil & Gas Co., Tulsa; L. H. 
Meltzer, Union Producing Co., Shreve- 
port; Perry Olcott, Humble Oil & Re- 
fining Co., Houston; E. E. Roth, Colum- 
bia Engineering Corp., New York; J. T. 
Scopes, Union Producing Co., Shreve- 
port; Henry Toler, Southern Natural 
Gas Co., Birmingham; C. E. Turner, 
Phillips Petroleum Co., Bartlesville, 
Okla.; and George H. Smith and Otto 
E. Zwanzig, AGA. 

(For an explanation of procedures 
used in determining estimated proved 
recoverable reserves, see GAS, April 


1949, pp. 42-43.) 
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147,789 
LESS 1946 PRODUCTION 
4,942 
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*Inciudes net change in storage of 51.5 billion, not charted. 
**Includes net change in storage of 82.7 billion, not charted. 
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NET BEFORE 
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167,624 


RESERVES OF 1946 
173,869 
LESS 1949 PRODUCTION 
6,245 





1949 


ANNUAL GROWTH SINCE 1945 in estimated proved recoverable reserves is 
portrayed graphically in this chart. Figures are in billions of cubic feet. Base of 
figure represents 100 billion. In constructing the chart, the previous year’s re- 
serves less current year’s production were calculated, giving the amount repre- 
sented on lower line on each bar. To this were added discoveries, revisions, ex- 

tensions, to obtain totals for each succeeding year. 
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alge as of existing facilities of 

the anhydrous ammonia plant of 

Shell Chemical Corp. at Shell Point near 

Pittsburg, Calif. 

’ are of particular 

Sxcb 41) “ad ie due to 

the instrumenta- 

tion. This article deals with the equip- 

ment for automatic control of the gas 

generators installed by the Bechtel Corp. 

from design by Bechtel and Shell engi- 
neers. 

The reformed gas generator portion 
of the plant consists of five generators, 
air blowers, pumps, and equipment nec- 
essary for the conversion of natural gas 
for the recovery of hydrogen and nitro- 
gen. The expansion program includes 
the construction of one new generator, 
installation of a combustion air blower, 
two pumps, a Cottrell precipitator, and 
necessary air, gas, and water piping. 
The program also includes measure- 
ment and control instruments, control 
valves, alarms, etc., to make it possible 
for one operator to run the entire plant 
from a central control room. A portion 
of the control room is shown in Fig. 1. 

This installation is an example of. 
what can be done to convert an existing 
manual operation to full automatic con- 
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trol. Although appreciable, the saving 
in manpower is not nearly as great in 
this case, where the manual controls are 
centralized, as it would be in most in- 
dustrial gas generating plants. In most 
of the older plants each generator or 
pair of generators has an isolated oper- 
ating room with two operators. The cost 
of a conversion, although somewhat 
higher, would pay out much more 
rapidly. 

In designing industrial gas plant con- 
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Shell Converts Its bas 
Generators to Automatic Control 






Although the installation 
described herein by 
Mr. Beard is not 





a gas utility plant, 


similar conversion 





is possible in 
manufactured gas 
plants or 
natural gas 


reforming plants 




































By C. S. BEARD 


trols, it would be advisable to install 
facilities for combustion air rate control 
as was done on the new generator. Many 
operations will warrant installing check 
thermocouples at various points and a 
radiation pyrometer to check the gener- 
ator temperature. A minimum air flow 
alarm and hydraulic water pressure 
alarm should be considered. In one 
plant the emergency condition called 
for purge steam to each shell. The rate 
was set so as not to overload the boilers 
by using a butterfly valve in the steam 
header which assumed a position deter- 
mined by the number of generators on 
the line. 


Standby Advantages 


An automatic installation such as at 
the Shell chemical plant is decidedly ad- 
vantageous in standby plants for gas 
utility companies. It eliminates the ne- 
cessity of releasing a group of trained 
operators, who, of necessity, have been 
on other assignments during warm 
weather periods to man the generators. 
This necessity always occurs when man- 
power requirements throughout the 
company are at a peak for maintenance 
of gas distribution facilities. 
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Although an installation of this kind 
is designed for complete automatic con- 
trol of all of the generators, it also in- 
cludes equipment for manual control. 
Extreme flexibility is obtained by the 
hand control air switches and manual 
flow controls that are explained in the 
article. These instruments facilitate op- 
eration of any generator or generators 
manually without the use of numerous 
handwheel valves and levers. An abnor- 
mal cycle may be established at any 
time. 


Special Cycle 


The generators operate on the normal 
cycle for equipment of this type but par- 
ticular to the products desired. The time 
cycle is similar to that used for the pro- 
duction of manufactured gas, butadiene 
or other gases. The cycle starts with an 
air blast period. During this period air 
is injected into the generator through 
the combustion air system and into the 
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downcomer (line from generator top to 
the washbox), with the stack lid open 
and the generator lid closed. Heat gas 
is then introduced and the generator is 
heated for sufficient time to bring the 
generator to the desired temperature. 
The gas and air are then shut off and 
the generator and stack are purged with 
steam injected into the downcomer. 
Following the purge, the washbox water 
circulation is started, the stack lid 
closed, and make gas enters near the top 
of the stack. For a period of between 15 
and 20 minutes make gas is reformed 
and the products pass through the wash- 
box to other parts of the plant. At the 
end of the make period the make gas is 
shut off and the system is purged with 


Fig. 3. The hydraulic control valve panel. 

Four-way hydraulic valves in the rec- 

tangular body are positioned by the 
pneumatic pistons above them. 





Fig. 1. (Left, above) Three of five gen- 
erator controls which are housed in con- 
trol room. 















Fig. 3. (Left, below) Diaphragm- 
operated butterfly valves are positioned 
by remote loaders from the board and 
regulated by the rate of flow of make- 
gas and heat-gas. 








steam entering the stack at a point near 
the make gas line. A short venting pe- 
riod follows in which for a few seconds 
both stack and generator lids are open. 
The generator lid is left open while 
burn-back air enters from a point in the 
line between the generator and the 
stack. The system is then ready to start 
another cycle. 

In the past, the operation of the valves 
and piston operators was by a remote 
manual control procedure. The oper- 
ators would open a number of valves 
with wheels on extended valve stems and 
other valves and pistons by the use of a 
battery of four-way hydraulic valves. 
The operation required constant atten- 
tion to the schedule for proper operation 
of each generator and the necessary syn- 
chronization of its cycle with that of the 
other generators. In designing the plant 
for automatic control, existing equip- 
ment has been utilized as far as possible. 

























Summary of Adaptations 






A summary of the adaptations of exist- 
ing equipment and the additions of new 
is necessary before covering the assem- 
bly of the various instruments for auto- 
matic control. 

To make the plant automatic it was 
necessary to replace hand wheel-operat- 
ed valves with hydraulic piston-operated 
valves energized by pneumatic dia 
phragm motor valves as pilots. Heat gas, 
make gas, and downcomer steam were 
revised in this manner. The rate of heat 
























































































inSTRUMENT 
Sequence inoicatoR 


2 LigwTs 
, W 
j 


| | 
Creve ] 
y Timee 


























i ii 
> i; ae 


vv 





: 
tl 
aaa 





——E 














OPERATING 
4 a AiR 

















Pressure 
* Switcn 


“uor VALVE 





PNUEMATIC Pis TON 


Hrprautic WATER 






Time DELAY 
Recay Nol ~_ L_+-—Re.ay No2 








Time DELAY 














L 























HYORAULIC 
PisTON 









































¢ 36 0.D. Pips 











_ 





Fiow 


aM am 





x MPACY HOLE 











“- Beass Pires 














ZZZLLLILL AA LILLE LLL LDL 
YS 18, 





High Pressured Tap 





Low Pressure Tar 


























gas and make gas has been varied using 
extended stems on globe valves and re- 
ferring to recording flow meters in the 
control room. These valves were re- 
placed by pneumatic diaphragm-oper- 
ated butterfly valves, which may be 
positioned by varying the diaphragm 
pressure using a Moore remote loader 
with a pressure gauge to indicate the 
relative opening of the valve. A valve 
positioner was installed on the butterfly 
valve to insure holding the desired rate 
of flow of heat gas during each cycle. 


Butterfly Valves 


Fig. 2 shows the heat gas, lower line, 
and make gas, upper. The photograph 
shows the diaphragm-operated butterfly 
valves and the piston-operated cycle con- 
trol valve. A portion of the valve posi- 
tioner and its adapting link are shown 
at the top of the picture. 

The hydraulic system energizing the 
burn-back air valve, stack steam valve, 
generator lid, and stack lid, and wash- 
box water valve working simultaneous- 
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ly, and the combustion and downcomer 
air valves working simultaneously, con- 
sisted of an assembly of four-way hy- 
draulic valves operated manually with 
levers. This assembly was adapted for 
automatic control by mounting a spring- 
loaded pneumatic piston to position 
each hydraulic valve. Diaphragm motor 
valve pilots were installed to load and 
unload the piston operators. 


Fig. 3 shows the hydraulic control 
valve panel. At the top are pneumatic 
pistons which operate the four-way hy- 
draulic valves in the rectangular body 
below. The pilot valves appear below the 
two rows of four. The bottom row are 
diaphragm-operated four-way hydraulic 
valves. The newly installed generator in- 
cludes a butterfly valve in the combus- 
tion air line which is positioned by a 
Hays electric power unit, thus making 
it possible to set the air rate from the 
control room. 

To operate these valves and lids to 
accomplish the desired generator cycle 
requires a timer that would pneumati- 


Fig. 4. 
operation of the pneumatic pilots and hy- 
draulic valves and their tie-in to the operating 


Fig. 5. 
the control board for one generator. 


; Fig. 6. 
Venturi used for measuring large volumes 
of combustion air in the 36-in. holder. 

































(Left, above) Diagram shows the 


and alarm lights. 





(Above) The back of the section of 


(Left, below) Sketch shows the pitot 


cally load the pilot valves controlling 
the hydraulic system. For this purpose 
the Bristol Model CB500 was selected. 
The cycle timer required revision for 
use on this job inasmuch as there were 
12 functions in the control cycle while 
the normal maximum of the timer was 
11. The timer had been designed to con- 
trol a cycle such as curing a batch of 
rubber, an operation that, once started, 
continued through the cycle and then 
was shut down. The use on the gener- 
ators required continuous operation. A 
duplicate of the cam operators was in- 
stalled external to the case to operate the 
micro-switches which energized the sig- 
nal light system. 


Timer Operation 


The operation of the timer is as fol- 
lows: A timing disc rotates at a constant 
speed—in this case one revolution in 30 
minutes. Notches are cut in the disc, at 
desired intervals, into which riders will 
fall, thus operating a microswitch. This 
microswitch starts a motor which ro- 
tates the cam shaft through the desired 
angle determined by the spacing of pegs 
on the index cam. The peg operates a 
micro-switch to stop the motor. A pneu- 
matic pilot valve in the instrument is 
opened by a latch dog and closed by a 
trip dog on each cam. The placement of 
these dogs on the individual cam gov- 
erns the operation of the system con- 
trolled by that particular pilot. Jog 
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Natural gas can spell trouble—for pipe lines and distribu- 
tion systems that have previously carried manufactured gas. 
Moisture, oils and other manufactured gas condensates form 
protective coatings inside the pipe, keep joint packings and 
fitting washers moist and tight. But natural gas is dry, thirsty! 
It soaks up condensates ... soon leaving pipe line walls rusty 
and dusty, packings cracked and loose, washers shrunken and 
leaking. Regulator orifices clog, unaccounted-for gas losses in- 
crease, service calls skyrocket. 

You can avoid these troubles by proper moisture and oil 
saturation of natural gas. With TAG Fully Automatic Satura- 
tion Control, you maintain the right saturation at all times... 
regardless of changes in gas temperature, despite fluctuations 
in rate of gas flow—and without attention from the operator. 

TAG Fully Automatic Saturation Control has proved its 
dependability in the distribution lines of the nation’s leading 
utilities for over twenty years. Full details are given in the 
new booklet shown here. Ask your TAG Representative for 
your copy today... or write 








WESTON ELECTRICAL INSTRUMENT CORPORATION 


Manufacturers of Tagliabue and Weston Instruments 
614 Frelinghuysen Avenue, Newark 5, New Jersey 
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switches were installed in the timer to 
speed the timer disc and to independ- 
ently operate the cam motor. 


The cam system external to the timer 
case operates lights at the top of the con- 
trol board to show progress through the 
operating cycle. 


Lights Tell Story 


When a pneumatic pilot in the cycle 
timer is opened, the air pressure ener- 
sizes a White-Rodgers pressure switch. 
This lights either an amber light to show 
that a valve or lid is opening or a green 
light designating closing. The circuit as 
shown in Fig. 4 is designed using a time- 
delay relay and a trigger switch oper- 
ated te the valve or lid in such a manner 
that mm of the valve or lid to open or 
close in a given period will operate the 
red light for that valve and will operate 
the alarm howler. 


A selector switch is installed on the 
board for each function controlled auto- 
matically. With the switch in automatic 
position the function is controlled by the 
timer. The other positions allow for 
opening, closing or locking in the exist- 
ing position. 

Pressure alarm lights are installed to 
show generator pressure in excess to 70 
in. of water and abnormally low instru- 
ment air pressure. 


An instrument air system is installed 
for the automatic equipment using the 
existing supply of plant utility air. A 
3-ft diameter vessel 5 in. long is installed 
for surge. This is fitted with an auto- 
matic condensate drain and a relief 
valve. One set of regulators in parallel 
supplies 40 lbs of air to the piston oper- 
ators. Fifteen-pound air for instrument 
operation is furnished through another 
set of regulators and a set of filters. 

Streamlined copper socket fittings are 
used throughout the air system. Fi ig. 5, 
which is a “photograph of the back of 
the board, emphasizes the advisability 
of these fittings for congested boards. 
The short distance from the timer pilots 
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Fig. 7. The auxiliary board with gen- 

erator instruments. Note successful flush 

mounting of a normally surface-type 
Ranarex specific gravity recorder. 


to the hydraulic pilots allows the gen- 
eral use of 14-in. copper tubing with 
attendant fast reaction. 


A Taylor pitot venturi, shown in Fig. 
6, is installed in the air line to the new 
generator and connected to a Hayes dif- 
ferential indicator on the board. The 
pitot venturi has the advantage over a 
pitot tube in that a given line flow will 
register about eight to 10 times the dif- 
ferential shown by the pitot tube. 


Existing instruments have been adapt- 
ed to flush mounting and utilized in the 
automatic system. Thus existing pitot 
tubes in the air system have been con- 
nected to indicators on the boards. The 
Foxboro pressure and differential re- 
corders on the heat gas and make gas 
are installed above the Moore valve op- 
erators for observation of the effect of 
the positioning of those flow rate valves. 
The Meriam manometer indicating gen- 
erator pressure has been re-installed. 


An additional pair of instrument 
panels is installed to accommodate a 
sroup of existing instruments. These in- 
clude pressure gauges on air headers, 
plant air, instrument air, valve operat- 
ing air, and make gas. The plant air 
failure alarm light and the alarm howler 
are on these panels. A Leeds & Northrup 
hydrogen recorder and Ranarex specific 
sravity recorder have been adapted for 
mounting on these panels as shown on 


Fig. 7. 


Reducing Pressure 


The automatic installation includes a 
means of immediately placing each gen- 
erator in emergency shutdown condi- 
tion. This is accomplished by the use of 
a three-way solenoid valve with which 
the loading air of all of the pilot oper- 
ators may be reduced to atmospheric 
pressure. The solenoid valve is operated 
by an emergency switch on each control 
panel. 


The instruments as described make 
up the automatic control system. The 
control boards as pictured are installed 
in a control room about 20 ft above 
ground between generators 2 & 3. As 
shown, the operating lights are posi- 
tioned at the proper location on a dia- 
phragm of a generator on each board, 
giving a complete picture of all gener- 
ators on production. The four-way hy- 
draulic valves, heat, and make gas 
valves and piping are on a deck below 
the control room. The other control 
valves are on the generators. 


A check of board should be made 
prior to each start up. The valve and lid 
position lights may be tested by opening 





and closing each selector switch and 
checking for the correct light. The red, 
or wrong, position light may be checked 
by positioning the emergency shutdown 
switch at “off” and opening and closinz 
the selector switches. 


Checking the Lights 


The alarm and disconnect light may 
be checked in the following manner. 
With the alarm disconnect switch at 

op” the alarm should sound by pushing 
the reset button while any wrong posi- 
tion red light is burning. The red light 
at the alarm disconnect switch should 
light when the switch is turned to “on.” 

The entire operation through one 
complete cycle may be checked in a few 
minutes by rotating the timer disc to 
each notch with the job switch. In this 
way, the sequence, sequence lights, and 
valve operating pilots are checked in 
addition to checking the microswitches 
in the timer. The valves and lids are 
manually operated during this proce- 
dure. 


The remote valve loader on make gas 
and heat gas may be operated from open 
to close or through the full 15-lb 
range of the gauge. As the valves are on 
the lower deck their operation can be 
observed if deemed necessary. 


When the generator is heated suff- 
ciently to put on the line, the cam and 
timing disc are jogged to an identical 
position in the heat period. The manual 
settings have been set in the same man- 
ner for heating the generator. When the 
other generators in operation have 
reached the position in their cycle for 
bringing on the additional generator the 
timer is started and the switches turned 
to “automatic.” 


Shut-down Procedure 


The generator may be put in “emer- 
gency shutdown” position by turning 
the switch so labeled to “off.” This oper- 
ates a three-way solenoid valve that un- 
loads all of the pilot operators. Unload- 
ing the pilot operators opens the stack 
lid and shuts the generator lid and all 
valves. Loss of instrument air or loss of 
electric current place the generators in 
the emergency shutdown condition. 

What has been done in this anhydrous 
ammonia plant with existing equipment 
can very readily be accomplished in no 
other manufactured gas or reforming 
plants, no matter how old. Needless to 
say, the instrumentation for the plant of 
large capacity is practically identical, 
except for valve sizes, with that of the 
smaller plants. Inasmuch as conversion 
of a small plant will show an acceptable 
amortization period, the larger the plant, 
the more advisable is consideration of a 
program such as Shell Chemical Corp. 
has just completed. 
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cooking performance and 


\ i 


minimum service expense 
makes Empire the range 
to sell for greater profits. 
You can now offer the finest 





in modern cooking conven- 
ience at a new low price. 

























Empire’s expert engineering and mass production facilities makes 
possible this high quality gas range.. with many outstanding fea- 
tures you would expect to find only in a more expensive range. 











Extra-capacity Oven — 
a full 17” x 20” in the clear. 
Holds 4 regular size cake 
pans in one rack. 2% inches 
of “Fiberglas” insulation. 


Convenient “Touch-Latch” 
Storage Doors — no knobs 
or handles, simply touch 
the door for access to the 


roomy storage compartments. 








Large “Glide-out” Broiler — 
6 big T-Bone steaks fit 
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easily in this 17” x 20” in 
the clear broiler. 


See The EMPIRE Representative in Your Territory or Write Us Direct 


STOVE COMPANY .- settevitte, ILLINols 


MANUFACTURERS OF GAS HEATING AND COOKING APPLIANCES 
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“Bull Sessions” 


Informality to mark 
joint accounting meet 


Organized “bull sessions” and committee 
meetings devoted to the discussion of specific 
accounting problems will be the principal 
media for exchange 
of ideas when the 
National Conference 
of Electric and Gas 
Utility Accountants, 
an annual joint ven- 
ture of AGA and the 
Edison Electric Insti- 
tute, convenes April 
17-19 at the Browa 
hotel, Louisville, Ky. 

While general ses- 
sions with prepared 
papers will be lim- 
ited, John H. W. 
Roper of Washington (D.C.) Gas Light Co., 
AGA accounting section head, and his oppo- 
site number in the EEI have secured two 
nationally known speakers to lend added gen- 
eral interest to the program. Merryle Stanley 
Rukeyser, author, lecturer, and columnist for 
the Hearst newspaper chain, will speak on 
“What's Ahead for the U. S. A.” and Prof. E. 
Wight Bakke, Yale University’s Labor and 
Management Center director, will speak on 
collective bargaining in a competitive econ- 
omy. Both men are on the program for the 
first general session. 

Tuesday will be devoted to individual 
committee meetings on general accounting 
activities, internal auditing, taxation account- 
ing, plant accounting, property records, de- 
preciation accounting and customer activities. 
In mid-afternoon, the bull sessions will 
begin, followed by dinner. 

On Wednesday morning, a second general 
session will hear talks on cost reduction, divi- 
sion of responsibilities between federal, 
state, and local governments on taxation, and 
depreciation and deductibility. 





J. H. W. Roper 


Reserves, Rates, Research 
On Natural Gas Meet Agenda 


Reserves, rates, and research, fundamental 
“three R’s” in the education of gasmen, will 
be offered at Tulsa May 8 and 9 when the 
AGA Natural Gas Department holds its year- 
ly spring meeting in the Oklahoma oil center. 

Reserves (which are tabulated elsewhere 
in this issue) will be discussed by N. C. Mc- 
Gowen, United Gas Pipe Line Co., Shreve- 
port, chairman of the AGA reserve com- 
mittee. 

Rates for natural gas will be attacked by 
three speakers—Arthur F. Bridge, Southern 
Counties Gas Co., Los Angeles, talking on 
increased costs; Guy T. Henry, Central In- 
diana Gas, Muncie, discussing the effects of 
higher costs on operations; and Walter Her- 
man, Commonwealth Services Inc., telling 
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how rates can help in solving this latter 
problem. 

Research in transmission, distribution, and 
storage of natural gas under the PAR plan 
will be the subject of a talk by Elmer F. 
Schmidt, Lone Star, Dallas, chairman of the 
technical and research committee of the 
Natural Gas Department. 

Other items of interest will include Wes- 
ley E. Disney’s comments on overlapping 
boundaries of regulations between state and 
federal bodies; Hugh Cuthrell’s revelation of 
some of the ways in which the AGA is work- 
ing to keep abreast of economic changes 
wrought by the rapid spread_of natural gas; 
and Oliver S. Hagerman’s presentation of the 
new Columbia Gas System film, ‘““The Tough- 
est Inch.” Mr. Disney is general counsel for 
the Independent Natural Gas Assn. of Amer- 
ica; Mr. Cuthrell of Brooklyn Union is AGA 
president; and Mr. Hagerman is president of 
the Virginia Gas Transmission Corp. 

Afternoon round table conferences are 
scheduled for both days. 

Paul R. Taylor, Stone & Webster Service 
Corp., New York, arranged the program. 


Eastern Gas Salesmen 
Map Regional Conference 


Gas salesmen from seven states will meet 
on April 17 and 18, when the Eastern Natu- 
ral Gas Regional Sales Conference is held in 
Pittsburgh. The conference is sponsored by 
the residential gas section of the AGA. 

James E. Humphreys, Ohio Fuel Gas Co. 
(Columbus), chairman of the affair, will 
open the meeting with an address at Pitts- 
burgh’s William Penn hotel. Among other 
speakers on the conference agenda are Harold 
Massey, assistant managing director of 
GAMA; Miss Eleanor Marvin, Manufac- 
turers Light & Heat Co. (Pittsburgh); Sol 








When gas operating men meet in De- 
troit April 3-5 for the annual Distri- 
bution, Motor Vehicle, and Corrosion 
conference, a panel discussion on 
“‘Experience With Natural Gas in a 
Manufactured Gas System,’ headed 
by C. S. Goldsmith of Brooklyn Union 
(above) will be one of the top draw- 
ing cards. Natural gas operating 
problems rank high on the agenda. 

















Industrial and commercial gas sales- 
men this month head for St. Louis, 
where the annual sales conference is 
scheduled to be held April 4-6. Leon 
Ourusoff (above), Washington (D. 
C.) Gas Light Co., has arranged a 
program with heavy emphasis on sales 
opportunities and problems coincident 
to introduction of natural gas to 
manufactured gas areas. 











D. Weil, George D. Roper Corp.; George L. 
Scofield, Republic Light, Heat & Water Co. 
(Buffalo); W. Paul Jones, president of 
Servel Inc.; Frank McFerran, Ruud Manu- 
facturing Co.; H. D. Valentine, Peoples Gas 
Light & Coke Co. (Chicago); F. B. Jones, 
Equitable Gas Co. (Pittsburgh); Frank W. 
Williams, AGA; James E. West, Wash- 
ington Gas Light Co.; and Thomas M. Joyce, 
Massachusetts Electric & Gas Assn. (Bos- 
ton). 

Newest gas-using products will be un- 
veiled to the salesmen, suggestions for in- 
creasing still more rapidly the quick-growing 
sales volume of gas in the eastern states, and 
plans for integrated promotional effort in 
1950 will be the main topics. 


NIAA Speakers’ Roster 
Boasts Top Industry Names 


The National Industrial Advertisers Assn. 
annual convention, to be held this year in 
Los Angeles, June 29, 30, and July 1, will 
boast some of U. S. industry’s brightest stars 
on its speaking agenda, according to NIAA 
official announcement last month. 

Already scheduled to speak at the con- 
vention, which will draw about 1000 indus- 
trial admen to southern California, are Paul 
G. Hoffman, administrator of the European 
Cooperation Administration; Reese Taylor, 
president of Union Oil Co.; William E. Un- 
stattd, president of Timken Roller Bearing 
Co.; Col. O. H. Barrett, assistant to the presi- 
dent, Goodyear Tire & Rubber Co. of Can- 
ada Ltd.; and Harry Connover, president of 
Connover-Mast Publishing Co. 

The preliminary report also listed sched- 
uling of a panel, “The Economic Outlook,” 
in which will participate leading figures in 
the U. S. trade publishing industry. 
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Clinics To Feature Research 
And Utilization Meeting 


A new and interesting twist will be given 
to the program for the Domestic Gas Re- 
search and Utilization Conference of the 
AGA when it convenes April 25-26 at the 
Hotel Statler in Cleveland. 

Two extensive ‘‘clinics,” with question and 
answer periods, have been added to the regu- 
lar conference activities. Conducted by lead- 
ing manufactured and natural gas engineers 
and appliance and equipment company tech- 
nicians, they will consider new developments 
in cooking, water heating, and space heating, 
featuring latest angles on servicing and ideas 
for overcoming installation problems as well 
as new utilization practices necessitated by 
modern changes in building construction. 

The usual meaty selection of papers will 
also be featured, with subjects including ap- 
pliance research and utilization, venting and 
aeration, burners and combustion, and ig- 
nition; the impact of public housing regu- 
lations and experiences on appliance usage. 

The AGA Laboratories will hold open 
house Monday, April 24, and Thursday, 
April 27, for inspection by delegates. 

R. J. Rutherford, chairman of the com- 
mittee on domestic gas research, is in charge. 


AGA Beats Drums For 
Big Promotion Campaign 


The AGA went on a tub-thumping binge 
on Feb. 27, and by the time things had 
calmed down, gas utility sales executives 
gathering in New York, Boston, Pittsburgh, 
Toronto, Milwaukee, St. Louis, Houston, and 
Birmingham were well aware that the indus- 
trys most ambitious sales promotion pro- 
gram of all time is getting under way this 
month. 

The executives learned that $25 million 
will be spent this year by AGA, GAMA, in- 
dividual gas utilities, manufacturers, and 
dealers, and that the AGA alone will bill 
$800,000 in national advertising. 

The New York meeting was typical of 
those held in the other cities. Hugh Cuthrell, 
AGA president, ran the show. Frank Wil- 
liams of the AGA staff charted the year’s 
program, and C. W. Person, AGA ad di- 
rector, got down to cases on media and in- 
sertions. 

Stanley Gorman, GAMA water heater di- 
vision promotional director, stressed the 
“All-Aboard” theme for 1950 in detailing 
plans for this year’s Court of Flame program. 

With February and March devoted to 
water heater and gas laundry drying—the 
two going hand in hand—D. C. McDer- 
mand, Hamilton Manufacturing Co., spoke 
on “Profit Unlimited,’ boosting the possi- 
bilities of the dryer load. 

J. K. Knighton of Servel told what his 
company is doing to get “50% more sales 
in ’50.” 

J. A. Gilbreath of Servel plumped for air 
conditioning— ‘the Fifth Big Job.” 

Harold Massey of GAMA advised dele- 
gates to ‘Sell "em Comfort” with gas house- 
heating. 

H. Vinton Potter, AGA; James Gorton, 
GAMA, and Clifford Hall, AGA, teamed up 
with a strong plug for the “Spring Style 
Show,” on which the curtain is now going 
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Under the guidance of these men, 
who comprise the short course executive 
committee, planners have organized a 
streamlined curriculum for the silver 
anniversary term of the Southwestern 
Gas Measurement Short Course coming 
up this month. 

Reduction in the number of general 
sessions to a single meeting will permit 
additional time for classes when the 


course gets under way for its three-day 
term April 11-13. 








Pictured above are members of the 
executive committee—from left, seated, 
R. L. Rountree, United Gas PipeLine 
Co., Shreveport; M. K. Watson, con- 
sultant, Amarillo, Texas; W.H. Carson, 
University of Oklahoma, Norman. 
Standing are Earl Knightlinger, Ala- 
bama-Tennessee Gas Co., Florence, 
Ala.; R. M. Scofield, Lone Star, Dallas; 
E. C. McAninch, Oklahoma Natural, 
Ardmore; and C. E. Terrell, Southern 
Natural, Birmingham. 








up. Mr. Potter told his listeners how to use 
the sales helps offered by AGA; Mr. Gorton 
told what manufacturers are doing to back 
the campaign, and revealed that GAMA is 
lining up 35,000 dealers to cooperate in 
the show. 

Mr. Hall’s dramatization of a style show, 
complete with models, was a fitting climax. 


NACE Meeting Headlines 
Gas Industry Topics 


Tentative schedules of symposia and tech- 
nical papers to be presented at the sixth 
annual conference of the National Assn. of 
Corrosion engineers, April 4-7, St. Louis, 
have been released. 

Nearly all the sessions will be of either 
direct or indirect interest to gas industry 
corrosion engineers. Included in this category 
are the corrosion principles, cathodic protec- 
tion, oil and gas industry, protective coating, 
fresh and salt water, and pipeline symposia. 
Chemical, transportation, and food industry 
meetings will round out the program. 

Subjects of papers will range from protec- 
tive coatings to cathodic protection of off- 
shore drilling platforms. 

Added attractions during the convention 
include a committee meeting of the Inter- 
Society Corrosion Committee, a coordinating 
group headed by Dr. H. H. Ulig of MIT. 
Revised corrosion definitions, standards, 
foreign liaison, and short survey courses on 
corrosion are on the agenda for discussion. 

An exhibit featuring displays by 57 firms 
will be another adjunct of the convention. 


Horida-Georgia Gasmen 
Head For Palm Beach Meeting 


April is the month when Southeastern gas 
men will rig a ‘Full Sail for Sales” and head 
toward the Biltmore hotel in Palm Beach for 
the Florida-Georgia Gas Assn.’s 1950 con- 
vention April 20-22. 


Issuing a call for all “‘salers,” convention 
chairman Frank S. Flesher last month re- 
vealed that he has lined up a program fea- 
turing heavy business sessions for two morn- 
ings, and evening meetings on the first day 
for manufacturers and the board of directors 
—leaving afternoons free for delegates to 
take advantage of the numerous sports facili- 
ties offered. 


Program headliners include Clarence Mac- 
kay of A. O. Smith Corp; AGA President 
Hugh Cuthrell; E. Carl Sorby of Geo. D. 
Roper Corp.; Clifford Hall of the AGA head- 


quarters staff, and Paul Jones of Servel. 


GAMA Members Travel South 


Members of the Gas Appliance Manufac- 
turers Assn. will head south next month, to 
the association’s annual meeting in White 
Sulphur Springs, W. Va., May 28, 29 and 
30. Headquarters for the affair will be the 
famous Greenbrier resort hotel. 


All of the business of the conference will 
be conducted in morning product division 
meetings, luncheon general sessions, aft- 
ernoon group meetings, and dinner meetings. 
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Short Course Chairman Frank Bullock 
(left) describes pipeline casing insulator 
to Instructor E. P. Doremus (center) and 
Registrar Frank McNulty at Tulsa school. 


Tulsa Corrosion Engineers 
Hold School For Pipeliners 


Practical training in fundamentals of cor- 
rosion control was made available in package 
form to pipeline operating men recently 
when the Tulsa section of the National Assn. 
of Corrosion Engineers held a four-day short 
course on “Cathodic Protection and Coat- 
ings.” 

Under the chairmanship of R. L. Bullock, 
Interstate Oil Pipe Line Co., the seminar 
featured two field trips plus three courses— 
galvanic anodes, rectifiers, and protective 
coatings. E. P. Doremus of Cathodic Protec- 
tion Service Inc.; W. E. Huddleston, Tulsa 
engineering company head; and Gaines 
Laster, Tulsa Pipe Coating Co., were the 
instructors. 





O. E. Murray of Midwestern Engine (left), 

Stephen Day, S. D. Day Co., and Frank 

McNulty study a photo taken at the cor- 
rosion short course. 


Range Simplification Hinted 
At CP Round Table 


On Feb. 15 at the Ritz Carlton in New 
York, GAMA gave a successful tryout of the 
idea of inviting a large number of editors to 
discuss with manufacturers and representa- 
tives of the gas industry the subject of CP 
range specifications. A total of 130 attended. 

Those present heard estimates that 2.5 
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CALENDAR 


APRIL 


AGA Distribution Motor Vehicle and 
Corrosion Conference — Book Cadillac 
hotel, Detroit, April 3-5. 


AGA Sales Conference of Industrial 
and Commercial Gas Section—St. 
Louis, April 4-6. 


National Assn. of Corrosion Engi- 
neers—Hotel Jefferson, St. Louis, April 
4-7. 


Mid-West Gas Assn.—Hotel Lowry, 
St. Paul, April 10-12. 


Southwestern Gas Measurement 
Short Course—University of Oklahoma, 
Norman, April 11-13. 


National Petroleum Assn.—Hotel 
Cleveland, Cleveland, April 12-14. 


Eastern Natural Gas Regional Sales 
Conference—Hotel William Penn, 
Pittsburgh, April 17-18. 


National Conference of Electric and 
Gas Utility Accountants—Brown hotel, 
Louisville, April 17-19. 


Florida - Georgia Gas Assn. 1950 
Business Conference—Biltmore hotel, 
Palm Beach, April 20-22. 


AGA Domestic Gas Research & Utili- 
zation Conference—Hote!l Statler, 
Cleveland, April 25-26. 


Indiana Gas Assn. —French Lick 
Springs hotel, French Lick, Ind., April 
28-29. 


MAY 


AGA Commercial Gas School—Hote! 
Gibson, Cincinnati, May 1-5. 


Oklahoma Utilities Assn. Annual 
Convention — Biltmore hotel, Okla- 
homa City, May 4-5. 


AGA Natural Gas Department Spring 
Meeting—Mayo hotel, Tulsa, May 8-9. 


Liquefied Petroleum Gas Assn. Con- 
vention & Trade Show—Palmer House, 
Chicago, May 8-11. 


American Foundrymen’‘s Assn.— 
Cleveland, Ohio, May 8-12. 


AGA Executive Conference — The 
eer, Colorado Springs, May 11- 
12. 


Pennsylvania Gas Assn.—Galen Hall, 
Wernersville, Pa., May 16-18. 


AGA Gas Production and Chemical 
Conference—Hotel New Yorker, New 
York, May 22-24. 


National Restaurant Assn.—Navy 
Pier, Chicago, May 23-26. 








The Natural Gas and Petroleum 
Assn. of Canada—Prince Edward hotel, 
Windsor, Ont., May 25-26. 


Gas Appliance Manufacturers Assn. 
Annual Meeting——The Greenbrier, 
White Sulphur Springs, W. Va., May 
28-30. 


Short Course in Gas Technology— 
Texas College of Arts & Industries, 
Kingsville, May 29-31. 


JUNE 


The American Society of Refrig- 
erating Engineers 37th Spring Meeting 
—hNuehlebach hotel, Kansas City, Mo., 
June 4-7. 


Edison Electric Institute Annual 
Convention—Atlantic City, N. J., June 
6-8. 


Michigan Gas Assn. Annual Conven- 
vention — Grand hotel, Mackinac Is- 
land, Mich., June 19-20. 


New York-New Jersey Regional Gas 
Sales Conference—Essex & Sussex ho- 
tel, Spring Lake, N. J., June 19-20. 


Canadian Gas Assn. Annual Con- 
vention—Moanoir Richelieu hotel, Mur- 
ray Bay, Quebec, June 19-24. 


AUGUST 


Pacific Coast Gas Assn. 57th Con- 
vention—Seattle, Wash., week of Aug. 
l. 


SEPTEMBER 


New Jersey Gas Assn. Annual Con- 
vention—NMonmouth hotel, Spring Lake, 
N. J., Sept. 8. 


National Petroleum Assn.—Hotel 
Traymore, Atlantic City, N. J., Sept. 
13-15. 


Mid-West Gas Assn. 27th Gas School 
& Conference — lowa State College, 
Ames, Sept. 14-15. 


Controllers Institute of America An- 
nual Meeting—Edgewater Beach hotel, 
Chicago, Sept. 17-20. 


OCTOBER 


AGA Annual Convention and GAMA 
Exhibition of Gas Appliances and Equip- 
ment—Atlantic City, N. J., Oct. 2-6. 


Texas Mid-Continent Oil & Gas 
ro Annual Convention—Dallas, Oct. 
4-5. 

National Safety Congress & Exposi- 
tion of the National Safety Council— 
Chicago, Oct. 16-20. 


National Metal Exposition—Amphi- 
theatre, Chicago, Oct. 23-27. 








million gas ranges will be built this year if 
John L. Lewis allows it. 

From Hugh Cuthrell, president of the 
AGA, they heard that some of the sugges- 
tions and criticisms put forward by the edi- 
tors would become important research pro- 
jects in the AGA’s laboratories. 

Mr. Cuthrell hinted at the possibility of 
simplification of ranges to reduce costs; also 
the possibility of uniform top burner con- 
struction for every manufacturer, to lower 
costs. For a time, he hinted, possibly the in- 
dustry had been too gadget-minded. 

Turning to the future, he predicted that 


“we'll have a fully automatic gas range that 
uses no energy when not in use by the end 
of 1950.” 

Chairman of the conference was Miss 
Irene Muntz, chairman of the AGA home 
service committee, and home service director 
of Rochester (N.Y.) Gas & Electric Co. A 
welcome was extended by Harold E. Jalass, 
chairman of the CP Group and vice president 
of Cribben & Sexton Co. 

Edwin L. Hall, director of the AGA Lab- 
oratories, discussed the procedures of the 
laboratories, and answered specific questions 
about their practices and standards. 
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BUT TO THE HOUSEWIFE IT MEANS HOUSECLEANING 
: —AND HOUSECLEANING NEEDS LOTS AND LOTS OF 


, HOT WATER 


’ An Automatic Water Heater is the most satisfactory source 





, of plenty of Hot Water. To be sure that your Automatic Water 
| Heaters are trouble-free equip them with time-tested 





* HEATER COM 


Write for data and specifications on all types. 


THE TITAN VALVE &G MANUFACTURING COMPANY 
9913 Elk Avenue ° Cleveland 8, Ohio 
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Briefly, here are the most important 
figures: 

Revenues for the fourth quarter, $435 
million, up 8.1% from 1948; commercial 
revenues, up 13.7%; residential, up 10.4%; 
industrial, up 0.3%. 

Revenues for 12 months, $1,658,000,000, 


FINANCIAL 








Tremendous Sales Gains By Gas 
Proved in AGA Report 


up 7.4%. ; 
The AGA had another old story to tell Total customers, 23,500,000, up 5.3% 
last month. from 1948; residential, up 4.6% to 21,- 


700,000; commercial, up 15.1%; industrial, 
up 7.4%. 

Revenues from natural gas, fourth quarter, 
$290 million, up 11.7%. For the year, 
$1,078,000,000, up 10.4%. 

Natural gas sales, 820,000 MMcf, up 
9.5% over 1948 last quarter; for the year, 


In releasing figures on sales, revenues, and 
customers for the final period of 1949, as 
well as the cumulative totals for the 12 
months, the association confirmed year-end 
estimates and cited figures to prove what is 
already common knowledge .. . 

The industry is still growing—and fast. 








MUL TI-STAGE Flame Control 


(Single-Contact Thermostat) 





aide 


It’s revolutionary... this new MULTI-STAGE flame control fea- 


ture of the GASAPACK! Adds a new principle of automatic heat- 
, ing to yous | furnace that assures steadier room temperatures never 

} before possible... A modern develop- 
ment in true comfort, fuel economy — 
at a saving in control cost, assembly 
time, field installation expense. 


Find out TODAY how the new GASA- 
PACK will add extra sell- 
ing force, extra satisfaction 
¥ to your new furnaces. Write 
Do for details and samples. 
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AUTOMATIC 
PRODUCS 
COMPANY 


2526 North 
Thirty-second Streef, 
Milwaukee 10, Wis. 


Vlew oASAD ALK 
Vodel 54 


A single basic unit with 
Heat-Anticipating Thermo- 
stat and Transformer. Avoids 
need for separate solenoid, 
main valve, pressure regu- 
lator, A-cock, B-cock and other units. 
A.G.A. Listed. 100% Fail Safe. Capacity: 
70,000 or 100,800 B.T.U. on gases less 
than or more than 800 B.T.U. per cu. ft. 


Millions Know the Satisfaction of 


LiEPEADABLE 
Coutrols 


FOR HEATING . . . AIR CONDITIONING 
e « « REFRIGERATION 

















3,075,000 MMcf, up 9%. 
300,000, up 13.1%. 
Manufactured gas revenues, 


Customers, 12.- 


110,000 


MMcf, up 1.4%; for the year, 432,009 
MMcf, up 4.4%. 
Manufactured gas customers, however, 


were off 0.1%; and mixed gas sales, reve- 
nues, and customers continued to slide. The 
overall effect, however, was relatively smal!, 


December Equipment Shipments 
Trim Early-Year Losses 


Shipments of gas-fired cooking and heat- 
ing equipment continued their uptrend in 
December, further offsetting the early-1949 
slump that had depressed the market below 
the previous year, the latest report of the 
Bureau of the Census shows. 

In the three categories reported, the total 
year’s shipments were still lagging behind 
1948, but direct-fired water heaters came up 
fast in the stretch to make a heartening 
showing. With December shipments drop- 
ping but 12,000 to a good 126,334, gains 
scored over the previous December totaled 
36,000. The annual aggregate was 1,466,436 
against 1948’s 1,512,759. 

Ranges were up from December 1948's 
127,657 to 168,165, but dropped from No- 
vember’s 225,238. Yearly totals showed 
1,954,910 for 1949, 2,579,265 for 1948. 

Heating stove shipments were far off No- 
vember’s 243,369 but, at 99,041, were 
16,000 higher than December 1948. For the 
year, they were down from 2,083,990 to 
1,452,834. 


Utility Upheld in Refusal 
To Refund Rate Cuts 


A natural gas distributing company need 
not pass on to its customers refunds received 
from a pipeline company through reductions 
in wholesale gas rates, the Missouri supreme 
court has ruled. 

Customers of Bowling Green (Mo.) Gas 
Co. had claimed $24,065 as their due, this 
amount representing savings to Bowling 
Green Gas during the period between the re- 
duction of wholesale rates by its supplier, 
Panhandle, and the reduction to customers. 

FPC had ordered Bowling Green to make 
refunds to its consumers, but the court ruled 
that the amount had been legally collected 
by the utility and it could not be deprived 
of it. 


East Tennessee Finance Plan Okay 


East Tennessee Natural Gas Co.’s plan for 
financing its Lobelville-Chattanooga-Knox- 
ville pipeline was approved last month by 
FPC. 

The $11,765,900 job also includes a tie- 
in line at Knoxville as authorized by the 
commission last Nov. 15. Commission cer- 
tification of the Lobelville-Chattanooga- 
Knoxville line, issued Jan. 30, 1948, was 
conditioned to require East Tennessee to sub- 
mit a financing plan to FPC for approval. 
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Strides In Househeating Jobs 
Reported By Six Companies 


New reports are in from several major 
sources on progress in gas for househeating, 
and the news this month is all good. 

From Washington (D.C.) Gas Light Co., 
President Everett J. Boothby revealed in the 
year-end financial report that 96% —9500— 
of new single homes built last year in the 
company’s market area were equipped with 
gas heating. This bulks large in the total 


meters—10,600— installed during the year. 
More than 4800 customers changed over 
from other fuels during the year, the report 
revealed. 

In St. Louis, Laclede Gas Co., which last 
year permitted 25,000 new househeating cus- 
tomers to hook on to its lines, was reopening 
its application files March 15. With the re- 
cent coal crisis lending impetus, several 
thousand inquiries were being received 
weekly. 

Wisconsin Public Service Corp. lifted re- 
strictions March 10 in Sheboygan, Oshkosh, 
Green Bay and Two Rivers. Bans had been 
on since May 1947, although they had sub- 
sequently been partially lifted in Green Bay 
and Sheboygan. 


































VULCAN DIAPHRAGMS EXCEL IN 


UNIFORMITY 


Maximum uniformity of shape 
and thickness is one of the many 
advantages of VULCAN dia- 
phragms. They are extremely 
flexible, yet they need no oiling — 
which means a cleaner shop and a 
saving of time and effort. 


VULCAN Diaphragms practi- 





cally abolish tie leaks, for they 
are securely fastened to the rings 
by VULCANIZING plus special 
wire, and are machine-tested for 
tightness. 


Specify VULCAN Diaphragms, 
for more accurate metering and 
a cut in maintenance costs. 





COMPANY 


FIRST AVENUE & 58th STREET © BROOKLYN 20, NEW YORK 














End Your Troubles! 
Get AN AUTOMATIC GAS WATER HEATER 


ALL THE HOT WATER YOU NEED—AUTOMATICALLY is 


Auiomatic Gas & ater Heaters operate without ancention of any kind —keep ample 


supplies of hot water ready for all uses. See your dealer or gas company 
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AGA Approved, Automatic 
HOT WATER SERVICE an ‘waanee 
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NATURAL GAS COMPANIES 


Serving the Greeter Pittsburgh Aree 
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This real startler is one of a series of ads 
currently being run in Pittsburgh papers by 
the natual gas companies serving the area. 





In Salt Lake City, Mountain Fuel Supply 
Co. was ordered by the Utah public service 
commission to allocate an additional 10 
MMcf per day for 5000 space heating units. 
Applications, taken on and after March 18, 
could be filled to the extent of 2550 new 
homes, 2250 conversions, and 200 hardship 
cases. More than 11,000 applications for the 
gas, which comes from Wyoming fields, 
were expected 

Louisville (Ky.) Gas & Electric Co. in 
its financial report told of 8000 new instal- 
lations in 1949, with many more scheduled 
for the current year. Louisville has a new 
contract with Texas Gas Transmission Corp. 
which has provided a cushion for sizeable 
expansion. 

Philadelphia Electric Co. had some good 
news to report for 1949. Gas house heating 
sales rose 18.1% and the number of gas 
house heating customers on the lines in- 
creased 59% over 1948. Househeating now 
accounts for 27% of all gas sold. 


More Storage For Buffalo 


As a step toward meeting heavy winter 
peak day demands, Iroquois Gas Corp., 
Buffalo, is seeking FPC approval of a plan 
to develop three new underground storage 
fields, enlarge an existing field, and to lay 
23 miles of pipe, the whole costing $2.1 
million. 

Two of the storage pools covered in the 
plan are located in Erie county, New York, 
and the third is in Wyoming county. Collins 
field, Erie county, is the one the company 
would enlarge. 

Iroquois desires to complete portions of 
the job as needed to meet peak loads during 
the next three years. 
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for lake-Life-Lasy Cooking 


Roper’s Exclusive “STAGGERED” TOP Is Easy To Use 


More COOKING AREA 
More CONVENIENCE 
More ELBOW ROOM 


Housewives familiar with the exclusive ROPER 
“Staggered cooking top acclaim it the 
most convenient, four-burner cooking top 
ever developed. ''So much room,’ they 

say, _90 much convenience ... so 

fine for large utensils ... so prac- 

tical every day of the year." Yes, 

ROPER gives you ''More Features 

to Offer ... More Value to Sell." 


In Addition... Other 
CROWNING 
ACHIEVEMENTS 
To Ring Your 
Cash Register 


ul 


~"'Center-Simmer’ Top Burners 
"'Insta-Flame'’ Automatic Lighters 
J; Sensational New ‘'Bake-Master’ Oven 

é 3- "Insta-Matic" Oven Clock Control 

| "Roper-Glo" Broiler ... ''Serv-Hot'’ Grill 


Offices and Warehouses in Principal Distribution Centers 
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Peoples Sells Home; Will Move 


The 12-story headquarters office building 
of The Peoples Natural Gas Co., located at 
545 William Penn Place, Pittsburgh, has 
been sold to the city for $1,116,000 to con- 
form with redevelopment plans. 

A Pittsburgh landmark since 1910, the 
building will be razed in the future to make 
way for a downtown park and underground 
parking garage. 

Peoples Gas, including its affiliate, New 
York State Natural Gas Corp., are scheduled 
to become tenants in one of the three 20- 
story “Gateway Center” skyscrapers. 





MISCELLANY 





Rhode Islanders Squabble Over 
Who Will Serve Portsmouth 


As proceedings got under way last month 
on the first of two propositions to carry natu- 
ral gas to New England (see Pipeline Sec- 
tion), a local fight flared up in one corner 
of the area over which the two firms could 
sell natural gas in the city of Portsmouth, 


R. I. 
While Newport (R.I.) Gas Light Co. ne- 















in price. 





NOW... 
a TRULY Forced Air 


INN-A-WALL 


...and you can employ duct 
work where necessary ! 


ES, sir ... here is the answer to heating 
properly small homes without basements. 
Security’s INN-A-WALL is an entirely new prin- 
ciple in forced air heating! Requires minimum 
duct work ... may be used without ducts. Needs 
only 16 by 20-inch floor area. 

The INN-A-WALL reverses the usual flow pattern 
. « . warm air comes out the bottom. This means 
warm floors! Warm air can be taken from all four 
sides . . . return air, from all sides at the top. 
Where ducts are required for distant rooms, per- 
manent connection is made at the bottom. Com- 
pletely assembled . . . ready to install. Casing 
height, 88 inches. Security breather tube auto- 
matically supplies air for combustion. 

Other outstanding INN-A-WALL values are ¢ 
Quiet positive blower e@ Fully automatic @ Special 
Security high-efficiency burners @ Complete adapt- 
ability to any floor plan @e Amazingly economical 


SECURITY 


Automatic, Gas-Fired 


INN-A-WALL FURNACE 











Write Today . . . don’t delay. Get all the facts 
about this revolutionary new furnace. 


SECURITY MANUFACTURING CO. 


1630 OAKLAND STREET « KANSAS CITY 3, MISSOURI 
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gotiated with Algonquin Gas Transmission 
Co. for a 20-year contract to take gas if and 
when Algonquin’s application to build a 
trunk line is approved, Merill Hawkias, 
president of Tiverton Gas Co., charged that 
Newport was trying to get a franchise to 
sell gas in Portsmouth, where he has helc a 
franchise since 1905. 

Newport was trying to get state approval 
of an amendment to its charter giving it the 
right to serve Portsmouth. 

Mr. Hawkins said he has never used his 
franchise because of the high cost of making 
a river crossing to serve the town, but 
now that natural gas may be piped to the 
area both of the transmission companies will 
have to make the river crossing themselves, 
so a local gas system would be economically 
feasible for him. 


Portland Utility Comes Through 
During Coal Shortage 


How Portland (Ore.) Gas & Coke Co. 
not only met northwest demands for its 
“Gasco briquets” during the coal shortage 
but also helped supply vitally needed aro- 
matic chemicals to important east coast in- 
dustries has been revealed. 

After first assuring the Portland area an 
ample supply of its briquets, which are pro- 
duced at a rate of approximately 100,000 
tons annually, the company was able to 
supply much needed fuel to southern and 
eastern Oregon; Seattle and Spokane, Wash.; 
Pocatello, Idaho; and Vancouver, B. C. Gasco 
briquets also were shipped for gas-making 
purposes to Eugene, Ore., and Tacoma and 
Bremerton, Wash. 

Gasco benzol, like briquets, is produced 
during the manufacture of gas from oil, a 
field in which the Portland utility has pio- 
neered. As a result, the company is the 
nation’s only large producer of oil-derived 
aromatic chemicals closely approximating 
those obtained while coking coal in furnaces 
of the steel industry. 

During the coal shortage the gas company 
was able to divert tank car lots of its benzol 
to eastern markets while at the same time 
meeting west coast commitments, including 
regular tanker shipments to the Rubber 
Reserve Corp. plant operated by Dow Chem- 
ical Co. at Gardena, Calif. 


Dallas Distribution Setup Split 


Lone Star Gas Co.’s Dallas distribution 
system has been divided into three operating 
districts to render better service and to meet 
the growing needs of the Greater Dallas area. 

New district designations were made fol- 
lowing completion of a new distribution 
shop and warehouse in north Dallas which 
will be headquarters for one of the districts. 
Others include Central and Oak Cliff, both 
to be handled from the company’s existing 
central shop and warehouse until a new Oak 
Cliff plant can be constructed. 


New Oil Movie in Production 


A new 16-millimeter sound motion pic- 
ture, “24 Hours of Progress,” is being pro- 
duced by the Oil Industry Information 


Committee as another step in its campaign 


GAS—April, 1950 










































ission 


5 ry and name one 
we dont have! 


1 that 
ise to 
1elc a 

































roval 
it the 


‘d his 
aking 
, but 
Oo the 
s will 
elves, 
ically 


Gone are those harried times when 
dealers in your territory found it 
necessary to round up gas heating 
equipment from many sources. Today, 
there’s a man nearby who practically 
dares them to name a single unit he 
cannot supply. 

They get quick quotations from 
the Bryant distributor on anything 


igh 





0 Oe: az from conversion burners to year- 

faker round conditioners. He has boilers, 

iene warm-air furnaces, space and unit 

st in- heaters, as well as automatic water 
heaters, in the greatest line of gas 

oer heating equipment under a single 

),000 nameplate. 

le to Authorized dealers share in his fair- 

_ and and-square, co-operative advertising 

‘ash. plan, get better deliveries because of 

‘king Bryant’s enlarged production facili- 

and ties, find willing assistance on engi- 
neering problems, 

luced Helpful fellow, this Bryant dis- 

™, 4 tributor. Mighty eager, too, to co- 

| -* operate with every gas utility that pre- 

rived fers quality equipment along its mains. 
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sm Let the pup be furnace man 


...and water boy, too! 
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to help the public become better acquainted 
with the oil industry. 

Louis de Rochemont Associates Inc. will 
produce the 30-minute black-and-white mo- 
tion picture. 

The film, due for release by October, will 
give a ‘round-the-clock story of 24 hours in 
the United States, and the role that petroleum 
and petroleum products play in the lives and 
habits of the nation’s 150 million residents. 


East Ohio Rehearing Refused 


Petitions for rehearing of the celebrated 
East Ohio case (GAS, March 1950, p. 52) 
have been denied by the Supreme Court of 
the United States, which rendered the 5-to-2 


decision in January holding the Cleveland 
utility to be a natural gas company subject 
to FPC jurisdiction. 

Thirty-eight states and the National Assn. 
of Railroad and Utilities Commissioners had 
signed one petition, and six other state com- 
missions had submitted individual pleas for 
the rehearing. 

Thus the way is cleared for the FPC to 
move in on 43 other companies doing intra- 
state business—if it so chooses. 


First Safety Comics Off Press 


The first of a series of safety comic books 
which Ebasco Services Inc. is publishing 
came off the press last month. 
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The story of the reward for a better mousetrap 
is proverbial. But the fact remains that most 


mice are still caught by this simple, economical 


and effective contraption. 


Gas purification is a parallel case. 


Iron Sponge, preferred for the removal of H,S 


seventy-five years ago, is still preferred today. 
And for these same reasons... . simplicity, 
economy and effectiveness. 


Iron Sponge operates with high efficiency at 
high or low pressures, has excellent capacity 
and activity, gives long service between foulings 
and is simply and quickly regenerated. 


CONNELLY F<. 





3154 S. California Ave., Chicago &, Ill. 


Elizabeth, N. J. 


38 


Los Angeles, Calif. 


Produced by Fawcett Publications Inc., a 
leading firm in the comic book publishing 
field, the series is entitled “Captain Marvel 
and the Lieutenants of Safety.” The first, 
intended for distribution by electric utilitics, 
is called “Danger Flies a Kite” and illustrates 
dramatically the potential hazards of this 
pastime in the vicinity of electric wires. 


A subsequent booklet will deal with the 
gas industry. 

Ebasco’s third annual two-week safety 
seminar for public utilities men also got 
under way last month. New York University 
is joint sponsor. 


Lone Star Issues Employee Guide 


A booklet for employees has been issued 
by Lone Star Gas Co. and Lone Star Pro- 
ducing Co. entitled ‘““A Quick Look”’ at the 


_two companies “for Lone Star People.” 


Pocket size and containing 21 pages of 
pictures and information, the booklet has a 
foreword by President D. A. Hulcy. The 
illustrations include pipeline, plant, office 
and well scenes, and a map of the transmis- 
sion and major gathering systems of the 
companies. 


It was designed as a reference to basic 
company information and covers wages and 
salaries, advancement, job stability, retire- 
ment and insurance protection, sickness and 
accident disability allowances, vacations, holi- 
days and a brief history of the companies. 


Miscellany 


As a result of a vote taken at its annual 
stockholders meeting in February, Laclede 
Gas Light Co., St. Louis, last month became 
Laclede Gas Co. . . . A $2000 10-month’s 
fellowship for graduate students in petro- 
leum engineering at Texas A. & M. is again 
being made available by Tennessee Gas 
Transmission Co. An extra $500 will also 
be awarded for purchase of necessary research 
equipment. Candidates having a petroleum 
engineering degree and able to meet A. & M. 
graduate school requirements may file before 
April 25 with Harold Vance, head of the 
university's petroleum engineering depart- 
ment .. . To meet larger production de- 
mands, an extensive modernization program 
is in progress in both factory and office at 
the Crown Stove Works of Chicago. Already 
completed is a large new display room, made 
available for local dealers, and for display 
and demonstration of the complete line to 
visiting dealers and salesmen . . . A three- 
day conference was held Feb. 20-22 by Rock- 
well Manufacturing Co. at the Pittsburgh 
Athletic Assn. in Pittsburgh. This meeting 
brought together all division managers of 
Rockwell, and the theme encompassed “‘op- 
erating statements and annual budgets as 
tools of operating management.” 


How safe are the operations of Consoli- 
dated Edison, New York City? The company 
recently proved to the satisfaction of city 
officials that modern methods are being ap- 
plied in an all-out effort to prevent injury to 
citizens. A large-scale exhibit, set up on two 
acres of simulated streets at a ConEd plant, 
demonstrated to visiting city fathers the 
lengths to which the company goes in pro- 
viding street safety. 
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Compare Ciforne 


with any other range 


ceeetiy 



















See why “AMERICA’S EASIEST 
RANGES TO KEEP CLEAN” are 


also Easiest to Sell. 



















Forget for the moment that you sell ranges. Put 
yourself in the place of the woman who is buying 
a range. 

Compare Caloric with any other range—feature 
by feature, dollar for dollar. We think you will 
agree with the thousands of women, who actually 
do shop and compare, that Caloric gives America’s 
biggest value in ranges. 



































THEN CONSIDER THIS: 


Caloric dealers again have the support of 

/ e the strongest national advertising in the 
gas range field—more than 15,000,000 
advertisements each month—reaching 3 
out of 4 range prospects. 

















Caloric dealers have the help of the biggest 
promotion campaign in Caloric history. 








nancing and Warehousing Plan that en- 
ables them to do more business at greater 
profit with less capital outlay. 


5s Caloric dealers benefit by Caloric’s Fi- 
¢ 


FLAVOR-SAVER 
DUAL BURNERS 







Yes, Caloric dealers, from coast to coast, can 
expect Caloric sales to better the all-time high 
























of 1949. 
eee nel All Caloric models are avail- <n O8 4 8éFuND o> 2 
— DOOR SEAL able factory-equipped for LP- $” Guaranteed by 
Gas (“bottled” gas). “CP” Good Housekeeping 
% Py features optional on all models. 45 apveanisto SS 
dang - ©” 
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Gas Ramage 
® 
AMERICA’S EASIEST RANGES TO KEEP CLEAN 


CALORIC STOVE CORPORATION, WIDENER BUILDING, PHILADELPHIA 7, PA. 
Exclusively Gas Range Manufacturers 


SMOOTH-ACTING 
PATENTED 
































































ye \ \ 4 


a - - ©& 


FRESH OUT OF AIR, SIR? 


Call on R-C dual-ability to move air or 
gas in any quantities for industrial uses 
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When you have a job of handling gas or air, in quantities from 
5 cfm to 100,000 cfm, Roots-Connersville will do it efficiently 
and economically. With many sizes and types, we can match 
blowers, exhausters and gas pumps closely to the job, to reduce 
first cost and operating costs. 

R-C dual-ability offers you the exclusive, dual choice between 
Centrifugal and Rotary Positive designs. You can select single- 
Stage or multi-stage units, from our standard lines, with flexibility 
as to drives and other accessories to meet your needs. 

To aid in your specifications, our air-and-gas specialists are at 
your service. With nearly a century of experience behind them, 


they can help you solve almost any problem of handling air or gas. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


204 Oregon Avenue, Connersville, Indiana 






Type H, 3-stage Centrifugal 
Blower for midwestern pub- 
lic utility company. Capacity 
20,166 cfm. 


Two Type RCG Rotary Positive 
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PEOPLE 










JOHN R. HURLEY, president of Thor 
Corp., has been elected to the board of direc- 
tors of Cribben & Sexton Co., Chicago. 
HARRY R. LEHMAN, previously factory 
manager of Cribben & Sexton, has been 
named vice president in charge of manu- 
facturing .. . JOHN H. MACKENZIE was 
elected assistant secretary of The United Gas 
Improvement Co., Philadelphia, eftective 
March 1... FREDERICK W. PAGE, vice 
president of the Tri-Continental Corp., a 
New York investment company, was elected 
a director of The Brooklyn (N.Y.) Union 
Gas Co., recently .. . ALFRED C. JOHNS, 
of the sales engineering department of Bry- 
ant Heater Division, Affiliated Gas Equip- 
ment Inc., Cleveland, has been transferred 
to Dallas as sales engineer of the Dallas 
branch office... A. W. BREELAND, Lone 
Star Gas Co. safety director, recently was 
elected president of the Texas Safety Assn. 
at the opening session of the 11th annual 
Texas Safety Conference at the Baker hotel 


in Dallas. 


LLOYD G. ALEXANDER, former research 
assistant professor in the engineering experi- 
ment station of the University of Illinois, 
has been appointed assistant professor of 
chemical engineering at the University of 
Oklahoma. Dr. Alexander will continue his 
study of the commercial production of de- 
rivatives of the lower paraffins which he 
began in 1944 at Purdue University with an 
investigation of the vapor-phase nitration 
reaction. 


ALBERT P. LIGGETT has been named as- 
sistant to D. S. Smith, executive vice presi- 
dent of Perfection Stove Co., Cleveland, and 
KENNETH E. MURPHY has joined the 
firm’s legal department as assistant counsel. 
Mr. Liggett has been a staff industrial engi- 
neer with Robert Heller & Associates, Cleve- 
land consulting firm, for the past five years. 
Mr. Murphy has been connected with a 
Cleveland law firm for the past year. 


LOUIS G. KREUZ, vice president and gen- 
eral manager of the Milwaukee Solvay Coke 
Co. since May 1, has been elected president 
by the board of directors. Mr. Kreuz has 
been in the coke and gas industry for more 
than 30 years. J. G. EICHHORN recently 
was named to the new position of personnel 
manager for Milwaukee Gas Light Co. The 
two Milwaukee firms are afhliated with Mich- 
igan Consolidated Gas Co., Detroit. 


K. R. KNOBLAUCH has been named man- 
ager of sales of valve products for the indus- 
trial division of Minneapolis - Honeywell 
Regulator Co. Mr. Knoblauch joined Brown 
Instruments division of the company in 
1924, became assistant sales manager of the 
industrial division in 1939, and four years 
later was placed in charge of market exten- 
sion and sales promotion. 


ALLAN CLARKE has been named sales pro- 
motion manager of Portland (Ore.) Gas & 


Coke Co. Mr. Clarke is a graduate of Co. 


‘lumbia University and has been assistant 


advertising manager, and later sales pro- 
motion manager, of the American Thread 
Co., New York. 
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RICHARD D. NUGENT has been appoint- 
ed western division manager of Florence 
Stove Co., Gardner, Mass., succeeding C. P. 
CONNALLY JR., who is taking over as 
southeastern division manager. Mr. Nugent 
was recently west coast salesman for Cushman 
Motor Works. L. G. TORBETT has been 
named service manager for the company. He 
has-been sales assistant at the main office in 
Gardner and was previously in charge of field 
service and training for the southeastern 
division. 


FRANK B. WRIGHT has been elected vice 
president of Southern Counties Gas Co., Los 
Angeles, succeeding NORMAN R. McKEE, 
who will retire on 
May 1. Mr. Wright, 
who has been man- 
ager of the com- 
pany s Ventura, 
Calif., division, will 
have charge of sales, 
public relations, and 
customer contact 
functions. He has 
been associated with 
SoCounties since 
1922, serving for sev- 
eral years in Pomona 
and Santa Monica 
before moving to the Ventura post in 1945. 
Mr. McKee, who has had a long career with 
SoCounties, served as Pacific Coast Gas Assn. 
president in 1938, vice president in 1937, 
and as a director in 1928 and 1929. 





N. R. McKee 


A. J. GOEDJEN, Green Bay, and A. F. 
DAVEY, Sheboygan, recently retired from 
positions as vice presidents and district man- 
agers for the Wisconsin Public Service Corp. 
Mr. Goedjen has been succeeded by W. H. 
MacDONALD, and O. W. BARENSCHER 
has taken over at Sheboygan. New super- 
visor of gas operations is G. G. ELLER- 
BROCK, Oshkosh. 


L. L. PETERS became manager of American 
Stove Co.’s (St. Louis) commercial sales de- 
partment on March 1, replacing WILLIAM 
H. FRICK, who resigned. KENNETH O. 
DUPREE, district representative in North 
and South Carolina and eastern Tennessee 
since 1937, has succeeded Mr. Peters as man- 
ager of American Stove’s southeastern sales 
division. 


HARRY C. HAGERTY of New York City 
and MARCUS E. BUCKMAN of Sodus, 
N. Y., have been elected to the board of 
directors of Rochester (N.Y.) Gas & Electric 
Corp. They will fill vacancies caused by the 
resignation of EDWARD W. MOREHOUSE 
and HERMAN A. BUSCH. 


MONROE PERCY BLOCH, a New York 
attorney, has been elected to the board of 
directors of Southern Natural Gas Co., Bir- 


mingham, filling the vacancy caused by the 
death of Frederick R. Harris. 


JOHN C. SIMS, Brooklyn (N.Y.) Union 
Gas Co.’s assistant purchasing agent for the 
past three years, became purchasing agent 
Feb. 1. §S. LIPTON BOWEN was appointed 
to succeed Mr. Sims. 
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NORMAC 


COUPLINGS, SLEEVES 
and FITTINGS 


for maximum deflection, 
ease of “stabbing,.”’ complete 
confinement of the rubber! 





So close are “Normac” rubbers confined at 
the gasket tip that possibility of flow is re- 
duced almost to “nil.” These couplings, 
sleeves and fittings . . . approved by gas 
utility men across the country for their 
time-saving features, ease of handling and 
dependable service ... are available in 
a complete range of sizes. Made from air 
furnace malleable iron they provide greater 
wall thickness than pipe on which used. 


NORMAC COUPLINGS are made with 5” 
centers in all sizes. NORMAC SLEEVES 
are identical in design except that they are 
made with 10” centers. Nuts and gaskets 
are interchangeable. 


COMPRESSION-END SERVICE “TEE” 


First fitting of this type ever produced with full coupling depth 











and special threads on male end to prevent dropping into old 





hand taps when used to replace standard threaded fittings. 


COMPRESSION-END SERVICE “ELL” 


Extra depth makes it possible to “stab” pipe into stops and 
without measuring, pull back a safe distance to allow ultimate 
deflection eliminating possibility of strain against tap in main. 





COMPRESSION-END IRON BODY 
BRASS CORE SERVICE STOPCOCKS 


End the necessity of threading on the job plus the elimination of 
the threads themselves— combining all the advantages of 
NORMAC COUPLINGS and the best in stopcock design. 22” coupling depth on each end. 


NORMAC BRASS FITTINGS DEVELOPED IN 1939 
FOR USE WITH COPPER TUBING 


Our complete line of brass fittings can be used either on new installations or where 
copper is run through old steel pipe in large or small openings. The center to end 
dimensions of NORMAC TEES correspond with old malleable iron fittings. This feature is 
extremely important in the use of these fittings in one foot openings where the tubing 
must line up with the steel which has been removed. 


Write for the NORMAC CATALOG of Gas Distribution Equipment 


NORTON- McMURRAY MFG. CO. 


39 SOUTH LA SALLE ST. CHICAGO 3, ILLINOIS 








Couplings @ Meter Bars @ Sleeves @ Cocks @ a Joint Clamps @ Service Tees & Ells 
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A. W. Conover H. M. Jay 
.. . Equitable ... Humphrey ... Superior 


A. W. CONOVER, president of North Shore 
Gas Co., Chicago, has been elected president 
of Equitable Gas Co., Pittsburgh. He suc- 


Maj. Powers C. I. Weaver 








ceeds WARD PERROTT, who has been act- 
ing as president temporarily for several years. 
The Philadelphia Co., which owns all com- 





















TAMPER-PROOF GAS STOPS 







































BRONZE ASSEMBLY NUT 

BRONZE “D'’ WASHER 

STEEL RETAINING RING 

SKIRT HOUSING INTEGRAL PART OF BODY 
CAST IRON BODY 

CAST BRONZE PLUG 





AVAILABLE IN 
Black or Galvanized 


Flat Head Less Check 
Flat Head With Check 
Flat Head With Lock-Wing 


Sizes; %4"—1"—114"—1'4"—2" 








FEATURES 






® Tamper-Proof Design with Non-Removable Plug. 


* _— Grade Gray Iron Body, Gas Service Bronze 
ug. 


® Steel Retaining Ring Prevents Removal of Plug. 


®@ Steel Retaining Ring Assembled to Bottom of 
Plug—Eliminates Possible Damage to Precision 
Ground Surface of Plug and Body. 


® Steel Retaining Ring Threaded and Staked to the 
Largest Metal Diameter on Bottom of Tapered 
Plug—Assures Retention without Distortion. 


® Steel Retaining Ring Anchored without Drill Hole 
or Pin—Eliminates Possible Shearing of Plug. 


® Steel Retaining Ring Located below Shoulder of 
~; Mees Freedom for Service Adjustment 
of Plug. 


®@ Steel Retaining Ring Recessed and Inaccessible 
within Iron Body—Gripless and Shearless. 


@ Plug and Body Precision Ground and Matched 
for Perfect Seating. 


@ Individually Tested Under Rigidly Controlled In- 
spection. 


® Lubricated with a Compound of Greases Suitable 
for Use with Manufactured, Natural or Liquid 
Petroleum Gases. 

® Obtainable in a Variety of Patterns. 


Write for Folder 120-—C 








Also STANDARD 


HEAVY PATTERN IRON BODY 
GAS STOP 








For 75 Years the Gas Industry has relied on HAYS Iron Body Gas Stops 








W. N. Grinstead E. C. Overbeck 
..~- Ohio Fuel Gas 


Conover will continue as a member of North 


Shore’s board of directors and executive 


committee. 


HAROLD M. JAY recently joined the sales 
organization of General Gas Light Co., Kala- 
mazoo, Mich. He will sell Humphrey prod- 
ucts to dealers throughout Maryland, Dela- 
ware, District of Columbia, southern New 
Jersey, and eastern Pennsylvania. 


MAJ. G. POWERS has been elected chair- 
man of the board of Superior Meter Co. Inc., 
Brooklyn, N. Y. He will also continue as 
president of the company. Major Powers 
succeeds JOHN H. WALSH, founder of Su- 
perior Meter, who served as its president 
until 1947 and since then as chairman of 


the board. 


C. I. WEAVER, president and general man- 
ager of The Ohio Fuel Gas Co., Columbus, 
has been elevated to chairman of the board 
of directors, a position which has been vacant 
for several years. He will continue as the 
company’s chief executive officer until March 
1, 1951, when he will reach retirement age. 





* J. A. Scanlon W. T. Shinholser 
... Ohio Fuel Gas 


The board elected EARL C. OVERBECK as 
the new president and WILLIAM N. GRIN- 
STEAD as vice president and general man- 
ager. JAMES A. SCANLON was named 
treasurer, and WILBUR T. SHINHOLSER 
is the new vice president and chief engineer. 


H. F. SANDERS, manager of Lone Star Gas 
Co.’s Dallas distribution division’s commer- 
cial department, retired Feb. 28 after 35 
years. Mr. Sanders joined the former Dallas 
Gas Co. in 1915; Lone Star acquired the 
properties in 1927. Mr. Sanders is succeeded 
by E. U. GADDY, former supervisor of the 
customers accounting section of the commer- 
cial department. Mr. Gaddy has worked in 
the department for 23 years. 


GAS—April, 1950 


mon stock of Equitable Gas, plans early dis- 
posal of the stock in compliance with the 
Public Utility Holding Company Act. Mr. 
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in the gas utility business. Mr. Enander 
joined Northwestern Gas Light & Coke Co., 
which later became part of Public Service 
Co., and held a number of positions. At the 
time of his retirement, he was assistant to 
the vice president. 


H. L. HURLEY is now handling major oil 
and engineering company accounts in Rock- 
well Manufacturing Co.’s Houston district. 
He replaces J. W. Northcutt, recently ap- 
pointed Atlanta district sales manager (GAS, 
Feb., p. 58). 


E. H. ENANDER has announced his retire- 
ment from the Public Service Co. of North- 
ern Illinois, Chicago, after a 45-year career 














R. G. RINCLIFFE recently was elected a 
director and executive vice president of Phil- 
adelphia Electric Co., succeeding N. E. 
FUNK, whose retirement was announced. 
Mr. Rincliffe joined the organization in 1923 
as an engineering assistant. He progressed 





N. E. Funk 


R. G. Rincliffe 


through various positions and has served as 
vice president in charge of electric operations 
since 1945. Mr. Funk has served the com- 
pany for more than 40 years. A national 
authority on engineering and power, he has 
also been active in a number of associations. 


PHILIP C. TENNIS has been appointed 
northwestern factory representative for 
Harvey - Whipple Inc., Springfield, Mass., 
manufacturer of oil and gas heating equip- 
ment in Oregon, Washington, and eastern 
Idaho. Mr. Tennis was recently associated 
with the Hurley Manufacturing Co., Santa 
Monica, Calif. 


G. WARREN STARK has been named Jani- 
trol sales engineer in Cleveland by Surface 
Combustion Corp., Toledo. Mr. Stark was 
most recently serving as Ohio sales manager 
for L. F. Grammes & Sons, Allentown, Pa., 
and before that he was a sales engineer in 
Minneapolis-Honeywell Regulator Co.'s 
Cleveland district branch. 


FRANK V. MAGALHAES retired Feb. 1 
from his position as assistant to the chair- 
man, Consolidated Edison Co. of New York 
Inc. He had been associated with ConEd and 
its predecessor companies since 1898 when 
he worked as an assistant meter tester during 
high school vacation. 


K. R. TIBBETS has joined Warren Petro- 
leum Corp., Tulsa, as a senior contract rep- 
resentative. Mr. Tibbets has had more than 
2() years of experience in the gas department 
of Sinclair Oil & Gas Co. and its predecessor, 
Prairie Oil & Gas Co. He has also been 
active on the industry committee in charge 


GAS—April, 1950 


of the Southwestern Gas Measurement Short 
Course. 


HERMAN MERKER, executive vice presi- 
dent, Pressed Steel Tank Co., Milwaukee, has 
been named president by the board of direc- 
tors. He succeeds the late H.O. BRUMDER. 
This advancement culminates 29 years of 
active service which began in the company’s 
shops. 


A. R. PIERCE has been placed in charge of 
all sales to mail order catalog houses for 
American Stove Co., St. Louis. This is the 
first time one man has been designated to 
handle all mail order sales of the company’s 
products. Mr. Pierce joined the American 





Stove sales staff in 1926. He will continue 
to hold his position as manager of the firm’s 
coal, combination, and kitchen heater range 
division. 


A. T. McMILLIN, chief of gas air-condition- 
ing equipment sales in the Arkansas division 
of Arkansas Louisiana Gas Co., Shreveport, 
has been appointed manager of the Hot 
Springs, Ark., district of the company, suc- 
ceeding the late C. E. Bayne. 


DUDLEY B. BROWN was recently elected 
executive vice president of Milwaukee Gas 
Light Co. He was named vice president and 
assistant to the president last August. The 
board of directors re-elected all other officers. 




















TAMPER-PROOF GAS STOPS 





BRONZE BEAD— HARDENED 
STEEL WASHER 

STAINLESS STEEL SPRING 
SKIRT HOUSING INTEGRAL PART OF BODY 
CAST IRON BODY 

CAST BRONZE PLUG 


AVAILABLE IN 
Black or Galvanized 


Flat Head Less Check 
Flat Head With Check 
Flat Head With Lock-Wing 


Sizes; %4°—1"—114"—114""—2” 








FEATURES 


@ Positive Tamper-Proofand Vandal-Proof Design. 


@ Non-Removable Plug— with Constant Spring 
Tension for 125# Working Pressure. 


@ Extra: Grade Gray Iron Body, Gas Service 
Bronze Plug. 


@ Tough Stainless Steel Spring—Strong Steel 
Washer, Retains Plug in y: 


@ Heavy Bronze Bead, Hardened—Holds Steel 
Washer to Bottom of Plug. 


@ All Assembly Parts Recessed and Inaccessibie 
within Iron Body—Gripless and Shearless. 


@ Precision Ground Plug and Body—Matched 
for Perfect Seating. 


@ Lubricated with a Compound of Greases— 
Suitable for Use with Manufactured, Natural 
or Liquid Petroleum Gases. 











@ Spring Tension Allows Free Turning and Re- 
seating of Plug in Body. 


@ Individually Tested Under Rigidly Controlled 
Inspection. 


@ Flow Way Equal to Rated Capacity of Domestic 
Consumer Meters. 


@ Obtainable in a Variety of Patterns. 
Write for Folder 120-C 








Also STANDARD 


HEAVY PATTERN IRON BODY 
GAS STOP 








For 75 Years the Gas Industry has relied on HAYS Iron Body Gas Stops 












______ NEW PRODUCTS 


Humidifier 










SKUTTLE MANUFACTURING CO., 4099 
Beaufait, Detroit 7, Mich. 


MODEL: Series 200 Vapomaster humidifier. 
DESCRIPTION: This humidifier is not de- 


pendent on air currents for operation, but 
extracts waste heat from the stack to evap- 
orate water. The water vapor may be dis- 
charged directly into the basement for natu- 
ral diffusion through the house, or it may 
be conducted to the first floor by means of a 
small pipe running through the floor. 

The series 200 consists of a sturdy cast 




















IN THE HIGH PRESSURE FIELD 
THERE IS SAFETY 





Accurate, Safe Control 


of tremendous pressures is an ever present 


>t 
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problem in the gas field. Reynolds field Regu- 














lator illustrated at left is one of the many high 
pressure regulators built by Reynolds. It is thor- 
oughly tested and proved in service. It handles 
up to 1,000 pounds safely reducing same to 
pounds. For more than fifty-five years Reynolds 
has designed and built gas regulators. Safety, 


accurate performance, years of service—these 


MN 


are some of the built-in factors responsible for 
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Reynolds enviable position in the Gas Control 
Field. 
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float chamber, float valve, and the necessary 
water connection. Installation is said to be 
simple. Water connection is made to’co.d 
water lines by means of a small copper pipe 
and either a saddle or tee connection. 





Gas Heater 


TENNESSEE ENAMEL MANUFACTUR. 
ING CO., Nashville 9, Tenn. 


MODEL: Circu-Ray. 


DESCRIPTION: This new line includes 
45,000- and 60,000-Btu radiant models and 
































five vented circulators ranging in size from 
12,000 to 60,000-Btu units. The unvented 
heaters consist of two radiant models— 
20,000 and 28,000 Btu—while the unvented 
circulator group is made up of four models 
having Btu capacities of 15,000, 20,000, 
30,000, and 40,000. 

Pyrex glass serves as a protective trans- 
parent shield in the front opening of all 
radiant heaters. 










Pilot Regulator 


THERMAC CO., 800 E. 108th St., Los An- 
geles 2, Calif. 


DESCRIPTION: To meet the exacting re- 
quirements of pilot flame control, this ¥-in. 
regulator has been added to the Thermac 
line. It has a relatively high diaphragm-to- 
valve area designed especially to provide fine 


control of pilot light flame. 
This regulator is available with the stand- 
ard range of pressure settings. Pressures can 





be set and sealed at the factory to meet cus- a 
tomers’ requirements. The pilot regulator is ti 
designed for use with natural, manufactured, te 
or mixed gases. r 
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S88 "y LP-Gas Valve absolute pressure, or for measuring both needs replenishing. Weight of the pen does 
to be pressure and vacuum. not vary according to the ink supply; there- 
—~ ees CRANE CO., 836 S. “a —_— are nna se and ee 
| Michigan Ave., Chi- Recording Ciens Din ther important features of the pen are 
cago 5, Ill. 
MODEL: Globe, AMERICAN RECORDING CHART CO., 
angle, and check 3113 E. 11th St., Los Angeles 23, Calif. 
TUR- valves for LP-Gas MODEL: Never-dry automatic recording 
service. chart pen. 
geet ili DESCRIPTION: Working on the capillary 
ludes b ese mr 4 eve principle and using a closed system, the new 
- and ce ewe Sao ap pen utilizes an ink reservoir in the form of a ” 


proved by Under- 
writers Laboratories 
Inc. for use on LP- 


Gas up to a maxi- 
mum of 250 psi. All 











\ 


bottle. A small flexible tube leads from the 
bottle to the pen. Ink feeds to the pen at 
the rate it is used and never blurs. 

The clear glass bottle placed inside the 
instrument case shows when the ink supply 


its continuous flow, closed system which pre- 
vents ink clogging or accumulating dust, no 
slopping or dripping, and use of regular or 
fast-drying inks. 


three types have screwed ends and are avail- 
able in sizes from 14-in. to 2-in. To assure ___ oe ee 
tight seating, a Crane No. 6 composition disc 
is cemented into the disc holder. Tightness 
at the stuffing box is provided by one-piece 
molded asbestos packing. | 
This line of valves is also recommended | 
for hot or cold water, compressed air, gaso- | 
line, light oils, and other services requiring 
sturdy, tight valves within their pressure and 
temperature ranges. 














Manometer 





KING ENGINEERING CORP., Box 100, 
Ann Arbor, Mich. 


MODEL: Reservoir-type manometer. 


DESCRIPTION: Minimum mercury con- 
tamination and easy cleanout are features 
claimed for this manometer. The drain and 
cleanout plugs are straight-threaded and 
F all gasket-sealed, eliminating the use of sealing 
compound on all threads below the surface 
of the liquid. In addition, the reservoir and 
metal passages are lined with a thermosetting 
plastic which protects the liquid from con- 
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| We have specialized in Metal Rim Diaphragm manufacturing, under the best 
| engineering skill, for twenty-odd years. 

Records definitely show the superior advantage of these diaphragms over 
all others, and this should give you that feeling of confidence which only years 


in service can produce. 








Reasons Why— 
METAL RIM DIAPHRAGMS 


Measure Gas Accurately:— 





tact with metal and eliminates the need for °e NO WETTING 
frequent cleaning. e NO BLOCKING 
A plugged opening in the rear, nearly the e NO FORMING 


full height of the reservoir, facilitates re- | e NO STRETCHING THE LEATHER 
moval of gummy deposits. The reservoir is | p Dien | 


demountable for cleaning the connecting 
tube, and a clean replacement reservoir can Our LMPCO oil which stays in the leather easily through 
a 10-year period. 


be installed and the manometer put back in 

















and- service immediately. 

can King manometers of this design are avail- 

cus- able in 14 lengths with scales from 12 in. | AN CAST E 7 M ET EF _ Pa R i CO 
Of 1S to 116 in. long for use on line pressures up : 
red, to 200 psi. They are manufactured with low Pos? Of ttee Bas 378 Lencuster,. GRte 








reservoir, with raised reservoir for measuring 
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PUSH PIPE 
UNDER STREETS, WALKS, 


TRACKS, FLOORS 



































...With a GREENLEE PIPE PUSHER 


Yes, here’s the quick and simple way 
to install underground pipe. With a 
GREENLEE Hydraulic Pipe Pusher one 
man pushes pipe under obstacles. No 
tearing up of pavement, lawns, floors... 
eliminates extensive ditching as just a 
short trench accommodates the Pusher. 
No tedious tunneling, back-filling, 
tamping, or re-paving. Job time is cut 
to a fraction. Pusher often pays for 
itself through labor savings on the first 
job or two. 


No. 790 GREENLEE PUSHER 
For 3/4 to 4-inch pipe. Six Speeds— 
6,500 to 40,000 !bs. pushing pressure. 


No. 795 GREENLEE PUSHER 


For pipe larger than 4-inch, concrete 
sewer pipe, large drainage ducts. 
Six speeds —25,000 to 150,000 Ibs. 
pushing pressure. 


POWER PUMP for both sizes of 
GREENLEE Pushers. Pushes pipe at 
rate of two feet per minute. 








Get facts on timesaving Greenlee tools now. 
Write Greenlee Tool Co., Division of Greenlee 
Bros. G Co., 1944 Columbia Ave., Rockford, 
Illinois, U. S. A. 








Calculator 


HEAT-O-METER, 424 W. 42nd St., New 


York, N. Y. 
MODEL: Heat-O-Meter. 


DESCRIPTION: This 614-in. diameter cal- 
culator is made of three celluloid discs and 
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is designed to measure radiation on steam 
and hot water heating systems. It contains 
sizes, Capacities and minimum and maximum 
heights on both old and new styles of radi- 
ators, mains, returns, risers, chimneys, round 
and sectional boilers, etc. An 18-in. circular 
rule for measuring curved lines on blue- 
prints is printed around the perimeter of the 
dial. 


Temperature Indicators 


TEMPIL CORP., 132 W. 22nd St., New 
York 11, N. Y. 


MODEL: High-temperature Tempil pellets. 


DESCRIPTION: Beginning with 113°F, 
Tempil pellets are now available in 1214° 





steps to 400°F, in 50° steps from 400° to 
2000°F, and in 100° steps from 2000° to 
2500°F. Tempilstiks, the crayon form of 
temperature indicator, are available in corre- 
sponding intervals from 113° to 2000°F, and 
Tempilaq, the paint form, is available in 
similar steps from 113° to 1600°F. 


Floor-Type Register 


GENERAL ELECTRIC CO., Automatic 
Heating Division, Bloomfield, N. J. 
MODEL: Air-Wall register. 
DESCRIPTION: This register requires a 
floor opening only 1-15/16 in. wide, and cut- 
ting or alteration of walls is not required. 


Because of its compact design, the floor-type 
register is installed vertically, retaining all 


the advantages of a wall-type register. The 
complete assembly includes the die-cast a‘u- 
minum register and a sheet-metal stackhead 
and boot. 


The manufacturer believes that the new 
register will widen the application of the Air- 


Wall system both in new construction and 
existing homes. The forced warm-air system 
uses a standard G-E gas- or oil-fired furnace 
and special registers. The system is designed 
for small one- and two-story homes with 
basements, but it is also adaptable to base- 
mentless homes. 





Flame Detector 


MINNEAPOLIS-HONEY WELL REGULA- 
TOR CO., Minneapolis, Minn. 


MODEL: Protectoglo. 


DESCRIPTION: This device operates on 
flame rectification principles, making use of 
the fact that either a flame, or a photocell 
sighted at a flame, is capable of not only 
conducting an electric current, but of recti- 
fying and alternating current. Protectoglo 
provides maximum safety, according to the 
manufacturer, and meets the latest require- 
ments of Associated Factory Mutual and Un- 
derwriters Laboratories. It provides instan- 





taneous response to flame conditions, pre- 
venting a discharge of unburned fuel to com- 
bustion chambers, and incorporates an auto- 
matic check of its own components and will 
shut off the fuel supply in event of failure. 

The system can be interlocked with any 
needed combination of control devices and 
accessory equipment and can be used for sin- 
gle or multiple burner installations. 
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NGE RAPID FLOW 


CALCULATOR 


FROM 2 inches TO 16 inches 





RAPID FLAYW CALCULATOR 
For All Types of Orifice Meters 
$2.00 each 


sas “The Nuturol Gas Magazine” 
1700 West Highth Street Los Angeles, California 





: USanns or cupic 
LOAARANTLOD TENE 
; PEVREL BRE CAV MENT CO., LOR 4nGErhe 


- « e« will quickly compute any of a series of variables in 


the transmission of natural gases. 


SIMPLE to operate: Set dial . . . Turn indicator . . 


and instantly find 


1 COEFFICIENT and VOLUME 
2 CORRECT ORIFICE SIZE IN ANY GIVEN VOLUME 
3 DIFFERENTIAL PRESSURES 


Our NGE CALCULATOR has been tested in field and desk 
use. Why not let it help you with your daily problems. 
If interested send in coupon and you will receive our 


caleulator in a few days. 











$2.00 EACH 
25% discount on all 
orders for 25 or more 


GAS 
198 South Alvarado St., 
' Los Angeles 4, California 








Gentlemen: Please send me..................... NGE Gas Flow Orifice 


Calculators for which I am enclosing my check or money order 


ee aaa ee Add 3% sales tax in California. 
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FOR trouble-free 
Gas Appliances 














Appliance Regulators 





1. Provides constant pressures, constant BTU input 
and constant flame height. 


2. Eliminates pilot light failure due to fluctuating 
pressures. Assures proper operation of auto- 
matic controls. 


3. High capacity, close control. Low maintenance. 
4, Aluminum alloy, light weight. Sizes: Ye" to 2/2" IPS. 


Millions of THERMAC Gas Appli- 
liance Regulators are in service today on 
gas furnaces, space heaters, conversion 
burners, refrigerators, water heaters, air 
conditioners, boilers, dryers, etc. More 
and more manufacturers are going to 
THERMAC simply because THERMAC 
Regulators are DEPENDABLE 24 hours 
a day under all operating conditions. The 
reputation of a fine appliance depends 
in no small degree upon the behavior 
and control of its gas regulator. Play safe. 
Use THERMAC—a product with wide 
national acceptance. 


APPLIANCE 
BUILDERS 
CHOOSE 
THERMAC 


COMPANY 
800 East 108th Street ¢ Los Angeles 2, Calif. 


20 years experience in building gas controls. 


67 
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Forced Air Heater 


JOHN ZINK CO., 4401 S. Peoria St., Tulsa, 
Okla. 


MODEL: AF 110 forced air central gas 
heater. 


DESCRIPTION: This automatic unit in- 
cludes a safety shutoff, solenoid valve, firing 
cock, pressure regulator, fan limit control, 
and voltage thermostat. It may be installed 
in the basement, attic, or service closet of a 
home using duct work; in a forced air base- 
ment furnace; or even under the house if 
certain provisions are made for air access. 

For industrial applications it may be used 
as a floor model heater, installed on a shelf 





or balcony, as a suspended heater, or as a 
duct heater. Its light weight makes the unit 
easy to handle and eliminates heavy instal- 
lation supports. 
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I~ captan 


“THE” WARNING AGENT 


TIME TESTED AND APPROVED 
BY CONSUMERS NATIONWIDE 


PRESENT YOUR ODORIZATION 
PROBLEMS TO US 






















y | NATURAL GAS ODORIZING COMPANY, INC. 


P.O. BOX 2464 HOUSTON 1, TEXAS 
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MANUFACTURING Co. 


CINCINNATI 16, OHIO 











ENCINEERS + FABRICATORS * CONSTRUCTORS 


An independent Orgenization Not Affilicted With Any Other Builders of Gos Holders | 
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WORTHINGTON PUMP & MACHIN.- 
ERY CORP., Harrison, N. J.—‘“Compres:i- 
bility Charts and Their Application to Pro}- 
lems Involving Pressure-Volume-Energy Re- 
lation for Real Gases’ is the title of a new 
bulletin, F-7637, which presents a series of 
compressibility charts covering the broad 
pressure-temperature range usually encoun- 
tered in engineering practice. This publica- 
tion gives various formulae that are appli- 
cable to gases that do not follow the perfect 
gas laws, in which compressibility factors 
showns on the charts may be used for esti- 
mating compressor horsepower and limiting 
throat pressures and weight flows for nozzles. 


OKLAHOMA GLASS FIBER CORP., Tulsa, 
Okla.—“OK Glass Fiber Reinforcement’ is 
a new booklet giving the physical character- 
istics and application of this product for 
positive reinforcement of pipeline enamels. 
It covers the causes of corrosion and methods 
of combating it, by coating and reinforcement 
and the use of cathodic protection. This book- 
let is available from the distributor, Middle 
West Coating & Supply Co., 207-A Daniel 
Bidg., Tulsa, Okla. 


THE AMERICAN AIR FILTER CO. INC., 
Louisville, Ky—A manual (130-E) cover- 
ing new designs and improvements in Cycoil 
oil bath air and gas cleaners has been issued. 
New sizes have been added to the WO1 air 
cleaner series and a new design (W0O3) has 
been introduced. Selection charts, dimension 
tables and detailed engineering data are in- 
cluded. Also included are two other re- 
designed gas cleaners. 


WHEELCO INSTRUMENTS CO., Chicago, 
Ill—A four-page explanatory bulletin on the 
new Flame-otrol combustion safeguard for oil 
and gas fired furnaces, ovens, boilers, kilns, 
and other heating equipment was issued re- 
cently. The new 1300 Series Flame-otrols 
with many economy and safety features are 
described and illustrated, and a typical appli- 
cation diagram is included. 


THE CHAPLIN -FULTON MANUFAC- 
TURING CO., 38 Penn Ave., Pittsburgh, 
Pa.—Bulletin 46 describes the Model 46 
pressure regulator. Two new features are 
used in this design: the “O” ring to replace 
the stuffing box, and the ‘““Dynaknob” to im- 
prove the degree of accuracy in outlet pres- 
sure control. 


CONDENSER SERVICE & ENGINEER- 
ING CO. INC., Hoboken, N. J.—Two new 
catalogs were issued recently by this company. 
The firm’s Scranton (Pa.) Pump Division 
has put out a bulletin titled “Centrifugal and 
Piston Pumps.” The company’s Type AL lube 
oil and jacket water coolers are described in 
another new catalog. 


THE U. S. STONEWARE CO., Akron, Ohio 
—Bulletin T-77, a 24-page booklet, gives 
complete information on all formulations of 
Tygon plastic tubing— its uses, properties, 
and chemical-resistant characteristics. Copies 
can be obtained by writing U. S. Stoneware 


Co., P. O. Box 350, Akron 9, Ohio. 
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CHAPLIN-FULTON MANUFACTURING 
CO.. Pittsburgh 25, Pa——This company has 
reprinted from the October 1949 issue of 
GAS the article, “The Capacity of Balanced 
Valve Regulators” by Allen D. MacLean. 
The reprint, plus five pages of specification 
tables, has been issued as Bulletin No. 44-1. 


EDGE MOOR IRON WORKS INC., Edge 
Moor, Del.—Bulletin G-491 is an eight-page 
booklet giving specifications and dimensions 
of Gems steam generators for working pres- 
sures of 15 to 200 psi. Also included are de- 
scriptions of features and advantages claimed 
for these generators. 


BOWSER INC., Incineration Division, 
Cairo, I1l—A new price list dated Jan. 2, 
1950, has been issued by this company. It 
includes five models for use with natural, 
manufactured, and mixed gases and three 
models designed for use with LP-Gas. 


CURRENT READING 


PROGRESS REPORT ON PERFORM- 
ANCE of a One-Pipe Steam System in the 
Institute of Boiler & Radiator Manufacturers 
Research Home—by Warren S. Harris, Uni- 
versity of Illinois. Copies of the bulletin 
(No. 383) may be obtained from the Engi- 
neering Experiment Station, University of 
lllinois, Urbana, for 25 cents. The following 
paragraphs summarize the contents of the 
bulletin: 

The tests herein reported were under- 
taken to determine the operating character- 
istics of a gas-fired, one-pipe steam system 
using small-tube radiators equipped with 
non-vacuum venting valves when it is op- 
erating under actual use conditions. Other 
purposes were to observe the effectiveness 
of the adjustable radiator vents in bal- 
ancing a system and to observe the effect 
of opening the valve on a cold radiator 
upon the water levels in the boiler and in 
the return mains. 

The room thermostat, located at the 30- 
in. level in the living room, was of the 
heat-anticipating type and turned the gas 
burner on and off according to the heat 
fequirements of the living room. A pres- 
sure control and low-water cutoff, located 
in the boiler, served as safety controls by 
turning off the burner at any time when 
the steam pressure exceeded 2.5 psig or 
when the water level in the boiler dropped 
5 in. below the normal level. The burner 
was also provided with a safety pilot which 
would not permit the thermostat to turn 
on the main burner in the event of pilot 
failure. 

A gas-burning rate of approximately 
100 cu ft of gas per hour was maintained 
during nearly all of the tests. The burner 
was so adjusted that a CO: content of 9 to 
10% was obtained in the flue gases at the 
smoke outlet of the boiler. 

The doors between rooms were open, 
and windows remained closed at all times. 
Observations of the room air temperatures 
in each room were recorded four times 
daily. The temperature of the air in the 
basement and the attic, and the relative 
humidity in the heated portion of the 

house, were also observed at these times. 
Complete daily records were made of the 
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HOTTER” 


Automatic Water Heater for L-P, Natural or Manufactured Gas 


SO LASY 
tL - uw 


T0 SELLS 
NEW! 


Everybody understands and 
SINGLE PORT 


wants the new White “‘Film 
of Flame”’ burner. Thick 
“FILM OF FLAME’’ 
BURNER 


Fibergias insulation ... 
White Uni-weld Zinc-inized 
inner tank ... Robertshaw- 
Siialaeittiemiiaitilieid Grayson controls... plus 13 
Cc n 
annie inne dentine other betterments SS 
tion, and servicing! Built most beautiful heater any- 
- the ee where! Get the White 
otter” principle for best . : 

use of fuel, and quick, oe Profit. story from 
convincing sales demon. YOUr hite Distributor 
stration! 

WHITE PRODUCTS CORPORATION 


or directly from White! 
Water Heating Specialists Since 1930 


MIDDLEVILLE, MICHIGAN 
























Copyright 1950. 
White Products Corp. 




































CLIP THIS AND MAIL TODAY 


In GAS each month you will find dozens of ideas that will help 
you know your business better and do your job better. Just one 
of these ideas coming to you om our pages can pay you many, 
many times the small cost of a subscription. 
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IF YOU ARE NOT A 
REGULAR SUBSCRIBER TO 











Standard rates apply to U. S. 
and Possessions, Canada, Mex- 
ico, Cuba, South and Central 
American Countries. 


All Others—1 Year $3 [J 


GAS 198 SOUTH ALVARADO ST. 
LOS ANGELES 4, CALIFORNIA 


Please enter my subscription to GAS for... 
1 YEAR $2.00 (1 2 YEARS $3.50 (1 3 YEARS $5.00 (1 
[-] Check is enclosed [] Please bill me 
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NE CIRCULATORS — RADIANT HEATERS 








UNIT HEATERS — FAN CIRCULATORS 


A.G.A. APPROVED FOR ALL GASES 


NEW: 1950 MoveLs NEW! SMOOTH FINISHES 





NEW! eye appealing smart designs 


NEW! quiet forced air circulation 
NEW! positive automatic controls 
NEW! seam welded gas tight heating sections 


NEW I’ striking finishes — longer life construction 
Styled to Sell — Built to Satisfy — Made to Last 





write for yours today. 


Get ready NOW for 1950’s best selling high profit line. 
New literature available soon .. . 








Crerler 





PEERLESS MANUFACTURING CORPORATION, LOUISVILLE 10, KY. 














Model 125 


EL OC 
Sern coo 


JAEGER 


“‘new standard” 
compressors 


Jaeger Model 125 runs 2 heavy duty or 
3 medium breakers at full 90 lbs. pres- 
sure, doing 30% to 40% more work 
than at 70 lbs. pressure from a 105 ft. 
machine. 


Other Jaeger “new standard” sizes, 75, 
185, 250, 365, and 600 ft., give you com- 
parable work increases. Cost no more 
than smaller old sizes, Send for Catalog 
and prices. 


THE JAEGER MACHINE CO. 





Columbus 16, Ohio 
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NORWALK 
DISC TYPE 
CHECK VALVE 


Flanged and 
Fabricated in Steel 


For GAS and A/R— 
LOW and HIGH PRESSURES 


Can be supplied for use with any 
pressures. Easily lubricated through 
grease fitting. Indicator shows posi- 
tion of disc. Can be counter balanced 
for vertical jobs. Dash pot can be in- 
stalled to prevent chattering when 
passing high velocity gas or air. 


NORWALK VALVE CO. 
South Norwalk, Conn. 
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operating time and the number of cyc!es 
of the gas burner, and the cubic feet of ¢as 
consumed. Recording instruments were 
used to obtain continuous records of the 
stack temperature and draft, the COs, the 
temperature of the water returning to the 
boiler, and the temperature of the steam 
at the boiler nozzle. 

The radiator venting rate had no appre- 
ciable effect on the floor-to-ceiling air tem- 
perature differentials. At an indoor- 
outdoor temperature difference of 70° F, 
equivalent to an outdoor temperature of 
about 2° F, the floor-to-ceiling temperature 
difference was approximately 734° F; at an 
indoor-outdoor temperature difference of 
34° F, representative of average winter 
temperatures in Urbana, IIl., the floor-to- 
ceiling temperature difference was about 
314° F. It was observed that some im- 
provement in the room temperature bal- 
ance could be obtained by increasing the 
radiator venting rates in the cooler rooms. 

No appreciable effect on the seasonal 
fuel consumption resulted from changes in 
venting rates or increasing the fuel burn- 
ing rate from 100 cu ft/hr to 135 cu ft/hr. 

It was observed that under normal op- 
erating conditions about 3.5 minutes 
elapsed between the time the thermostat 
started calling for heat and the time the 
first steam was generated in the boiler. 
Approximately another 5 minutes elapsed 
before steam entered the radiators. The 
length of the average burner on-period 
was about 18-20 minutes. At no time 
during a normal operating cycle did the 
radiators attain an average temperature 
of 212° F. 

The overall operating efficiency for the 
steam system in the I= B—R Research 
Home was about 68.5% at an indoor- 
outdoor temperature difference of 34° F. 

The observations of water levels in the 
boiler and in the return mains indicated 
very erratic conditions. In general, how- 
ever, there was no appreciable increase in 
the water level in the returns at any time 
except for a very short period after the 
opening of the radiator valve on a cold 
radiator equipped with a fast venting valve 
and when the system was under a steam 
pressure of approximately 2-lb gage. 
Under this condition the water surged up- 
ward in the returns about 6 in. above the 
normal level. 


TECHNIQUES OF PLANT Maintenance - 
1950—Published by Clapp & Poliak Inc., 
341 Madison Ave., New York 17, N. Y. 
This two-volume text contains the proceed- 
ings of the first Plant Maintenance Confer- 
ence held in conjunction with the Plant 
Maintenance Show in Cleveland last January. 
The volumes comprise 278 pages and in- 
clude 47 pages of tables, diagrams, illus- 
trations, graphs, and charts. Five hundred 
fifty-four questions submitted by 8000 plant 
maintenance executives at the show are an- 
swered in the second volume. Price for the 
two books: $2. 


A LINEAR CONVERSION table for handy 
reference by engineers who wish to convert 
inches and fractions of inches into decimal 
parts of a foot has been printed by The Bab- 
cock & Wilcox Tube Co., Beaver Falls, Pa. 
Designated TDC-110, the table is arranged 
on a single card and is available free upon 
request to the company. 
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SALES SLANTS 


Electric Range Makers Stage 
Full-Scale Attack On Chicago 


If Chicago householders don’t start junk- 
ing their gas ranges soon and start cooking 
with electricity, it won't be the fault of 12 
prominent electric range manufacturers and 
their dealers. 

From Feb. 14 to May 9, $100,000 worth 
of advertising grapeshot is being hurled at 
Chicagoans in an effort to invade this gas 
stronghold. “Elecéric cooking,” runs the 
theme, “is clean, cool, fast, carefree, thrifty, 
modern, and really automatic.” This is re- 
curring in various ways in 42 newspaper ads, 
403 television spots on four stations, 160 
billboards, 4000 car cards, and a booklet 
called ‘“Food and Fun.” 

(AGA’s highly successful Gas Has Got It 
booklet was titled “Food Is Fun.’ ) 

The first ad said: 

‘The heart of a really up-to-date home is a 
modern electric range! Electric ranges are 
really automatic! Tired of scouring pots and 
pans? Cook the clean electric way. If min- 
utes are important, you'll like fast, thrifty 
electric cooking. And electric ranges keep 
their heat to themselves . . . while you and 
your lkatchen remain cool. You have no 
safety worries...” 

The second ad stressed the cleanliness of 
electric ranges. ‘““... Even broiling is cleaner 
on an electric range,” reads the copy. “There's 
practically no spattering of grease...” 

The ads are signed “Electric Assn.” 

Charles W. Person, AGA advertising di- 
rector, predicts this campaign, if successful, 
will serve as a pattern for other large cities. 


Fish Day Is Sales Day For 
Lone Star Doorbell Ringers 


Entering the home stretch in a year-long 


i sales revival campaign which got under way 
j last July, Lone Star Gas Co. distribution 
m employees are doing a sales job without 


precedence in the company. 

‘The Fort Worth division, which comprises 
the metropolitan area and three outlying 
districts, has sponsored two “Friday” sales 
which accounted for a total of $128,000 in 
gas appliances. In addition, the two days 
uncovered a tremendous sales potential in 
new prospects. 

The city of Bryan, which serves as head- 
quarters for a district comprising around 
7000 meters, held a single sales day which 
accounted for $19,000 in sales. This in- 
cluded 52 ranges, 18 of them in a community 
with less than 1000 meters. 

On sales days held in each area, employees 
were released from routine work, with the 
exception of skeleton crews. In Fort Worth 
more than 100 employees were pounding the 
pavements on each of the two “‘sales Fridays” 
which were held during January and Feb- 
ruary. 

Briefed and supplied with sales tools, the 
employees started their calls directly from 
home each morning. One employee’s actions 
prompted a phone call to the company shops 
by a householder who “got out of bed at 
7 a.m.” to listen to the employee’s sales 
story, The ruffled prospect finally opened his 
eyes long enough to sign a contract for a new 
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AN raya OLD CHINESE PROVERB say — 
“Wise man uses the best tools 


—therefore no wasting of time 


anda money” 





is the proven way of sav- 
ing time and money when 
installing pipe... espe- 
cially under arterials... 
avoids pavement cutting. 


HYDRAUGER CORPORATION, LTD. 
681 MARKET STREET 
SAN FRANCISCO 5, CALIFORNIA 


Ask for Catalog TODAY! 
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SUPE RIOR GAS METERS 
ALL 


THAT THE NAME 
IMPLIES 


e Full Line 


From 


industrial use. 


e Time Tested Quality 


One piece, ribbed steel carriage. Heavy, 


non - fluttering 


Many other proved features. 


e Fast Parts Service 
Interchangeable parts for ‘’Superior’’ and 


other makes. 


e Nationally Recognized 
Increasingly specified by America’s lead- 


ing gas utilities. 


CATALOG 
UPON REQUEST : 


SPECIALISTS IN TIN STEEL METERS 


Meters e 


SUPERIOR METER CO., INC. 


150 to 7,500 cu. ft. per hour 
capacity. For domestic, commercial and 





valves. Flanged cases. 


Meter Repairs © Diaphragms ¢ Parts © Accessories 


167 41st Street, Brooklyn 32, N. Y. 
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gas range and to praise the employee-sales- 
man for his enthusiasm. 

A Negro employee had his church min- 
ister read an announcement to the congre- 
gation on the Sunday preceding the first sale. 
He stayed after church to sign up prospects 
and to make arrangements to take them 
downtown to select their appliances. 

Net result of the one-day intensified sales 
drives is a shot in the arm for all partici- 
pating areas on the Lone Star system, an 
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Classified advertising is set in 6-point 
type, without border or display, at the 
rate of 15 cents per word per insertion; 
minimum charge per insertion $3. Box 
numbers for replies count as 5 words. 
Count as a word each one letter word 
and each group of figures. Classified ad- 
vertising is only accepted when payment 
accompanies order. Copy and payment 
must reach publisher's office prior to 10th 
of month preceding publication. 
















LP-GAS SPECIALISTS—100% PLANTS—STAND- 
by—Enrichment—Peak Shaving. Twenty years 
experience. H. Emerson Thomas and Associates 
Inc., Westfield, New Jersey. 
















PRODUCTS WANTED — HAVE SALESMEN NOW 
contacting Gas Utilities, can handle additional 
products. Contact: Erie Machine & Supply Co., 
Inc., East Newark, New Jersey. 
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This gorgeous all-gas kitchen was seen by 102,000 spectators during the nine- 

day Home Bildors Show at Kiel auditorium in St. Louis, held in mid-February. 

Sponsor was the Laclede Gas Co., which included in its 90-ft by 20-ft display 

complete exhibits of gas air conditioning, refrigeration, cooking, water heat- 

ing, and clothes drying as well as the kitchen, which was the real focal point. 

Twice-daily cooking demonstrations were given by the company’s home 
economists. 
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ALL KINDS OF 
PIPE STOPPERS 


Safety Gas Main 
Stopper Company 


523 Atlantic Ave. @ Brooklyn 17, N. Y. 
Cable Address: Gastopper, N. Y. 








increased work schedule for many depart- 
ments where work was slack, and an in- 
creased consciousness on the part of house- 
holders throughout the areas of the avail- 
ability of the newest and most modern types 
of gas appliances. 

An amazing part of the story is the fact 
that in each area the biggest majority of 
sales were closed without a visit of the cus- 
tomer to the display floor! In Fort Worth 
about 75% were signed up and made down 
payments in their homes or places of busi- 
ness where the employee - salesmen found 
them. In Bryan only a few of the 52 range 
purchasers even got a glimpse of their pur- 
chases until they were delivered and in- 
stalled! 

Most distribution divisions of the company 
were already well over their year’s quota in 
the first seven months of the 12-month 
campaign. 


GENERAL ELECTRIC CO. has started 
throwing upwards of half a million dollars 
into the most ambitious dealer education 
program it has ever attempted. It has gone 
on the road with three dramatic troupes to 
present to 30,000 dealers its sales message 


for 1950: The hard selling days are back. 

Titled “Birth of a Salesman,” it stars 
Broadway and Hollywood actors in a two- 
act, 26-scene melodrama which finds the hero 
emerging triumphant after undergoing a 
bitter transition from order-taking 1946 to 
competitive 1950. 

When the tour ends, the play will have 
been shown in 45 cities. 

It’s designed, according to GE executives, 
to help the dealer analyze his own methods 
and correct his faults, and to stimulate him 
to greater sales effort. 
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1 EQUIPMENT 
ENGINEERING 
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UNITED PETROLEUM GAS COMPANY 
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ALTHOUGH “size ’em up” had ref- 
erence to water heaters, appliance dealers 
and plumbers attending the kick-off meet- 
ing for Portland (Ore.) Gas & Coke Co.'s 
“Hawaiian” water heater contest also 
“sized up” the hula dancers! The contest 
features an expense-paid Hawaiian vaca- 
tion for two, weekly cash prizes totaling 
$1000 and additional cash prizes fot 
salesmen. Contestants were required to 
complete in 35 words or less, “Every 
home needs an automatic gas water heater 
because .. .” 
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Fig. 1. Rockville measurement station of the Atlantic Seaboard Corp. 


Preliminary Test Results 
In AGA-ASME 
Rockland Orifice Research 


By F. M. PARTRIDGE 











The author joined Southern California Gas 
Co. in 1940, after graduation from the Uni- 
versity of Utah (civil engineering) and two 
years with the U. S. Geological survey. At 
- ref. present, he is gas measurement engineer for 
ealers the Los Angeles utility. 
He is chairman of the standards commit- 
— tee, Southern California Meter Assn., a mem- 
Co.'s ber of the pulsation research committee of the 
also American Society of Mechanical Engineers, 
yntest and the gas measurement committee of the 
vaca- California Natural Gasoline Assn. 
aling Mr. Partridge participated in the AGA- 
; for ASME orifice meter measurement tests at 
ad to Rockville, Md., about which he writes, during the month of October 
ani 1949. His paper was originally presented at the January meeting of 
ato the Southern California Meter Assn. 
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Present practice in California is to de- 
termine orifice meter coefficients by use 
of tables in publications of the Califor- 
nia Natural Gasoline Assn. These tables 
are based on data in “Gas Measurement 
Committee Report No. 2” of the Natural 
Gas Department, American Gas Assn., 
which is a final report on a series of 
tests conducted during the period from 
1924 to 1935. The fluid meter commit- 
tee of the American Society of Mechani- 
cal Engineers collaborated with the 
AGA committee in some of its work and 
in the preparation of the final report. 

The tests upon which the above re- 
ports were based were conducted almost 
exclusively with orifice plates installed 
between flanges and resulted in valuable 
data on basic orifice coefficients, pres- 
sure tap locations, and lengths of orifice 
tubes required for gas measurement. 

In the years since “Gas Measurement 
Committee Report No. 2” was written 
there have been developed several new 
or different methods of installing orifice 
meters which are not covered in the re- 
port. To determine what effect these 
newer practices have on measurement 
and to recognize and approve the use of 
orifice fittings and bored meter runs, an 
AGA-ASME joint committee was ap- 
pointed to conduct a series of tests and 
prepare a report covering the following: 


1. Disturbance Tests. These tests are 
to determine the effect of various valves 
and fittings upstream from the orifice 
meter and to determine the minimum 
lengths of meter tubes to be used under 
certain standard conditions. 


2. Effect of Plug Valve and Elbow 
Disturbances. These tests are to deter- 
mine the effect of various plug valves in 
the upstream meter run and also in the 
riser upstream from the meter run. 


3. Effect of Pipe Sizes. /t is desirable 
to obtain additional data on which to 
base the practice of using data obtained 
with one size meter on a meter of dif- 
ferent size. This work will include per- 
forming similar tests on 2-in., 4-in., and 
8-in. meters and comparing the results. 


4. Size and Location of Pressure Tap 
Holes. /t is felt that additional data is 
needed on the proper size and location 
of pressure tap holes, particularly flange 
taps which are now located 1 in. from 
the plate regardless of the meter run size. 


5. Comparison of Select Pipe with 
Bored or Machined Meter Tubes. 


6. Comparison of Orifice Fittings and 
Standard Flanges for Holding the Ori- 
fice Plates. 

The tests to date have been principally 
in connection with Item 2, Effect of Plug 
Valve and Elbow Disturbances. With 
the benefit of experience gained, it is 
probable that remaining tests will pro- 
gress rapidly and may be completed in 
1950. 
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REFERENCE METER 


Fig. 2. Arrangement of piping and test meters at Rockville measurement station. 


HE tests were started in the early 
part of 1949 at the Rockville (Md.) 
measurement station of the Atlantic Sea- 
board Corp., about 15 miles from Wash- 
ington. It is at this station that the gas 
for the city of Washington is delivered 
to the Washington Gas Light Co. A 
general view of the measurement station 
and testing setup is shown in Fig. J]. A 
diagrammatic sketch of the reference 
and test meter piping is shown in Fig. 2. 
The rate of flow was regulated with the 
parallel 8-in., 2-in., and 14-in. valves 
shown at the left center (see also Fig. 6). 
and the static pressure was controlled by 
partially closing the outlet valve. 
The numbered sections shown in Fig. 
2 are the test sections which were joined 
with flanged connections. The dimen- 
sions of the test sections are shown in 
Table 1. 
Inasmuch as orifice meters are infer- 
ential meters, some means must be pro- 


Fig. 3. View of the reference and test 
meters. 


Manometers and dead weight 
gauges. 
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Fig. 4. 


vided for calibrating the meter under all 
desired operating conditions. For these 
tests a reference meter is used that is 
always operated under the same con- 
ditions. 

By always testing the same two orifice 
plates in series and conducting each 
series of tests at the same flow rate, it 
can be shown that the general orifice 
meter equation: 





QO = 338.2 Ko d .Y a. mY a0 Y Fee Fr .Y hP2 
G T 


can be greatly simplified by eliminating 
the factors 


338.2 Ko ry co Fr 


In comparing results obtained from 
the reference and test meters, it is not 
necessary to compute the cubic feet of 
gas passing through each meter and then 
determine the percentage difference. 
This difference can be obtained directly 
by dividing the simplified flow equation 
for the test meter by the simplified flow 
equation for the reference meter. The 
resulting ratio is called the “Test Meter 
Factor” and is designated by the letter 
“F.” Thus: 





Test Meter 








Reference 


in = Meter 


T 





Each different setup of the test sec- 
tions is termed a “combination.” For 
each “combination” an extensive set of 
tests is performed under four rates of 
flow with each of seven different sizes of 
orifice plates installed in the meters. 











= Quantity of flow in standard cubic foot per hour. 


Ko Orifice discharge coefficient. 


d Orifice diameter, inches. 


Specific gravity of gas, air equals 1.00. 
Temperature of flowing gas, °F. absolute. 


Superexpansibility factor. 


Expansion factor. 


Reynolds’ number factor. 


Differential pressure across orifice, inches of water. 
= Pressure of flowing gas at downstream pressure tap, psia. 
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The pressure of the flowing gas was gen- 
erally between 120 and 200 psig and 
the four flow rates were set at a differ- 
ential pressure of approximately 10 in. 
and 50 in. of water column and 10 in. 
and 50 in. of mercury. The orifice sizes 
used were as shown in J able 2. 

Using the four flow rates with each of 
seven different orifice sizes gives a total 
of 28 tests for each different “combi- 
nation” of test sections. The high beta 
ratios used on the test meter are appli- 
cable principally to steam measurement 
where it is desirable to keep pressure 
losses to a minimum. It was not deemed 
advisable to exceed a beta ratio of ap- 
proximately 0.8 for the reference meter. 

Four different sets of pressure taps 
are connected and used on the test meter 
located as follows: 


Flange Taps—1-in. upstream and 
downstream from the respective orifice 
plate faces. 

Pipe Taps—21,-in. pipe diameters 
upstream and 8-in. pipe diameters 
downstream from the upstream face of 
the orifice plate. 


Throat Taps—One pipe diameter up- 
stream and 14-in. pipe diameter down- 
stream from the upstream orifice plate 
face. 


Corner Taps—tThe pressure tap holes 
open in the corner formed by the pipe 
wall and the orifice plate. The corner 
taps are quite generally used in Europe 
and were included in the tests for this 
reason. 

Flange taps only are used on the ref- 
erence meter. 

Static pressures are measured by use 
of a dead-weight gauge with fractional 
weights which accurately indicate pres- 
sures to 0.1 psi. The difference between 
the static pressure on the flange taps and 
the static pressure on the corner, throat, 
and pipe taps is measured by mano- 
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meters, and the static pressures for the 
corner, throat, and pipe taps are then 
determined by adding or subtracting 
this difference as measured by the man- 
ometers.to the pressure measured by the 
dead-weight gauge. 

All differentials are measured by U- 
type manometers, 60 in. long, with 0.1- 
in. divisions. On each pair of taps two 
manometers are manifolded together, 
one filled with mercury and the other 
with water so as to cover the desired 
differential range. 

Flowing temperature measurements 
are made using mercurial thermometers 
with 1°F divisions. Three thermometers 
are used, one upstream, one between the 
refernce meter and the test meter, and 
the other downstream from the test 
meter. 

The assembly of manometers and 


Fig. 5 (left). Close-up of dead weight gauges. Fig. 6 (above). Valve assembly used 
for controlling flow rates. 





mutate F ROM Oren ice PLATE - PIPE AMETERS 




















dead-weight gauges used in the tests is 
shown in Fig. 4. From the extreme right 
the following are shown: (1) the mer- 
cuury and water manometers for the 
reference meter, (2) the dead-weight 
gauge connected to the reference meter, 
(3) the dead-weight gauge connected 
to the flange taps of the test meter, (4) 
the mercury and water manometers for 
the test meter flange taps, (5) a well- 
type manometer to measure the differ- 
ence in static pressure between the test 
meter flange taps and the pipe and throat 
taps, then the mercury and water mano- 
meters (6) for the test meter throat taps, 
(7) for the pipe taps, and (8) for the 
corner taps, and at the extreme left (9) 
another well-type manometer to measure 
the difference in static pressure between 
the test meter flange taps and the test 
meter corner taps. 
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Fig. 7. Pressure gradient curves in vicinity of orifice. 
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Each test run is performed in the 
following manner. The flow rate is ad- 
justed by means of the inlet valves (see 
Fig. 6) until the desired differential 
corresponding to the flowing pressure is 
obtained. The flowing pressure is ad- 
justed as necessary by means of the out- 
let or the intermediate valve as required. 
After the flowing conditions are in equi- 
librium the actual readings are taken on 
the manometers and dead-weight gauges 
shown in Fig. 4. Each test consists of a 
series of ten readings of each instrument 
taken simultaneously at 30-second inter- 
vals for the five-minute duration of the 
test. A buzzer operated by an electric 
timer indicates the proper time to re- 
cord the readings. 

To calibrate the test meter, Sections 8 
and 9 (Fig. 2) were removed and a cali- 
bration section which included only two 
ells and straight pipe was installed. A 
complete series of 28 five-minute tests 
(four different rates with each of seven 
different orifice plates) was run and 
used as a basis for comparing the results 
obtained with the test meter when used 
with the various test combinations. By 
dividing the “F” ratio obtained with a 
given test combination by the “F” 
ratio obtained on the calibration tests 
and multiplying by 100 the effect of any 
given combination on gas measure- 
ment accuracy could be determined on a 
percentage basis. 


Fig. 8. Special fitting for use in testing the effect of size and location of pressure 
tap holes. 


After the calibration run was com- 
pleted, the first tests were run with Sec- 
tions 8 and 9 reinstalled in the line as 
shown in Fig. 2. The 4-in. plug valve 
shown in Section 9 was alternately in- 
stalled in the riser and in the test meter 
run and a series of 28 tests conducted in 
each position. When this test was com- 
pleted, sections were successively re- 
moved, starting with Numbers 7 and 10, 
and the tests were repeated at each step. 
By the end of October 1949, approxi- 
mately 850 tests had been run com- 
pleting 28 test combinations and Sec- 
tions 5, 6, 7, 10, 11, and 12 had been 
removed. These tests consisted of testing 
three different types of plug valves lo- 





Size Length 


8 in. 21‘ 

4 in. 21’ 

4 in. 8’ 

4 in. 7’ 6” 
4 in. 3. ¢&” 
4 in. 5’ 9” 
4 in. 7, ?" 
4 in. 
4 in. 
4 in. 
4 in. 


59" 
59" 
3’ 6" 
4 in. 3° 6" 
4 in. 6’ 0” 


All sections have 400-Ib ASA flanged ends. 





TABLE 1. DESCRIPTION OF SECTIONS 


Similiar sections will be used for tests with 2-in. and 8-in. meter runs. 


Remarks 


4”’ x 8”’ reducer at one end 


Includes 4’ plug valve and 2” by-pass 


End section including 3 ells 


4” plug valve and 4” x 8” reducer at 
downstream end. 














TABLE 2. ORIFICE SIZES 


Reference Meter 
Size 
Plate 


Test Meter 
Size 
Plate 
.310 1.250 .310 
.404 1.625 .404 
621 2.500 621 
114 2.875 114 
776 3.125 776 
.800 3.375 .838 
.800 3.500 .870 


Beta Beta 
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cated both in the riser and in the meter 
run at distances of from 10 to 55 pipe 
diameters upstream from the test meter. 
Straightening vanes were not used on 
these tests, but it is planned to repeat 
the more critical tests with straightening 
vanes installed. 

Conclusive results from these tests will 
not be available until the figures ob- 
tained from the individual tests are av- 
eraged, plotted, and analyzed. The re- 
sults of one test cannot be regarded as 
conclusive. It is not until the results of a 
great number of tests are analyzed that 
they can be used as a basis for com- 
mercial gas measurement. 

The use of four sets of pressure tap 
holes on the test meter made it possible 
to obtain a graphic illustration of the 
pressure conditions in the vicinity of the 
orifice. Particularly interesting is the 
pressure variation very close to the ori- 
fice plate that is revealed by the corner 
taps. Fig. 7 shows a curve for one par- 
ticular orifice under two different flow 
rates. For the higher rate the differen- 
tial at the upstream plate face was more 
than 4 in. water column higher than at 
a point 214 pipe diameters upstream. 
The pressure dropped practically in- 
stantly across the plate so that at the 
downstream face the pressure was ap- 
proximately 48 in. water column lower 
than at the upstream face. The pressure 
then continued to drop until the vena 
contracta was reached, at which point 
it rapidly increased until at 8 pipe 
diameters downstream the pressure was 
only about 23 in. lower than it was at the 
tap located 214 pipe diameters up- 
stream. 

This illustrates the importance of the 
proper location of the pressure taps, par- 
ticularly flange taps, and the need for 
additional test work to determine the 
best locations for them. Fig. 8 shows 
the special spacer rings that have been 
made up for use in conducting tests to 
determine the proper size and location 
of pressure tap holes for the most eff- 
cient and accurate gas measurement. 
There are 14 sets of various sizes and 
locations in these spacers. 
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Economics of waste heat disposal 


in gas transmission systems 


By F.S. YOUNG 


{bus transmission of large quantities of natural gas 
through a cross-country pipeline system is an under- 
taking which inherently involves vast power requirements, 
and, since there is no way of obtaining this power with 
perfect thermal efficiency, the process must necessarily in- 
clude satisfactory means for dissipating and rejecting the 
waste heat given off from the system. This waste heat appears 
in many forms, some of which present no difficult problems 
of disposal, while others require rather expensive equipment 
for their dissipation. 

The scope of this discussion is not intended to include the 
recovery of useful work from these heat sources, rather it is 
to deal with economical means of handling some of those 
heat loads which do not lend themselves to practical recovery 
methods. 

The primary consideration in the study of a cooling prob- 
lem is this: Ultimately, the heat load involved must be 
rejected to one of the two large natural reservoirs, the earth 
or the atmosphere. The problem then resolves itself to find- 
ing the most practical way of accomplishing this end result, 
bearing in mind the basic factors of economy and depend- 
ability. Following this line of reasoning, it is apparent that 
the introduction of an intermediate stream of some cooling 
medium between the heat source and the heat sink, while 
often necessary and unavoidable, is nevertheless the first step 
in complicating the problem. 

When these cooling streams are compounded, as, for in- 
stance, in the case of engine oil cooling, the problem becomes 
correspondingly more complicated and involves more equip- 
ment. Considering the example just mentioned, the oil re- 
ceives heat from the engine and transfers this heat to a water 
stream in the conventional type oil cooler. The water stream 
may then carry the heat to a cooling tower where another 
transfer occurs between water streams, and the waste heat is 
finally rejected to the atmosphere in the upper part of the 
tower. The basic transfer of heat from the engine to the 
atmosphere has been achieved by means of three intermediate 
cooling mediums. Since the great majority of practical cool- 
ing problems involve one or more of these “connecting links” 
between the source and the point of rejection, it is easy at 
times to overlook the fundamental process. 

Thus, toward the end of simplification and reduction of 
the equipment required, the design engineer should, in gen- 
eral, attempt to find the most direct practical means of dis- 
posing of the heat. Therefore, when the temperature level is 
high enough, the possibility of direct air cooling must always 
be considered. Similarly, when a small heat load is encoun- 
tered at a moderate temperature level, there is the possibility 





Mr. Young is assistant chief engineer, Panhandle Eastern Pipe Line Co., Kansas 
City. His paper was eriginally presented at the NGAA Amarillo-Plains regional meeting, 
Dec. 9, 1949. 
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HANDLING NON-REGOVERABLE HEAT LOADS 
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Shown opposite are five of the Cooper-Bessemer 
GMW V-angle compressors now at work in the new 
Guymon-Hugoton Gas Field Station of the Michigan- 
Wisconsin Pipe Line Company. 


Despite the relatively small space they occupy, 
these five units alone provide a total of 19,200 com- 
pressor horsepower! It shows that big savings can 
be made today in the cost of foundations, buildings 
and installation by taking advantage of the extreme 
compactness, the high power-to-space ratio of these 
modern V-angles. 


New York City 


San Francisco, Calif. 


Washington, D. C. Bradford, Pa. 
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atl Lower Cost 


Above: Five of the Cooper- 
Bessemer GMW engine- 
driven compressors in Mich- 
igan-Wisconsin Pipe Line 
Company’s Guymon-Hugo- 
ton Station, showing units 
from scavenging. blower 
end. Each has 10 V-type 
power cylinders, is rated 


2500 hp. and drives 3 com- 
pressor cylinders. 


But of course that’s not all. By meeting power needs 
with fewer, more compact units, there’s also a size- 
able, long-range saving in maintenance, personnel 
and overall operating cost. What’s more, years of 
field experience prove that you can always count 
on Cooper-Bessemer V-angles—GMW's, GMV'‘s, and 
GMX’s—for continuous compressor performance at 
its trouble-free best. 


“lhe 
Cooper-Bessemer 


Corporation 


Parkersburg, W. Va. 
Houston, Dallas, Greggton, Pampa and Odessa, Texas 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Seattle, Wash. Tulsa, Okla. Shreveport, La. St. Louis, Mo. Los Angeles, Calif. 
Caracas, Venezuela Gloucester, Mass. Calmes Engineering Co., New Orleans, La. 
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that this heat can be absorbed economically by a cool suction 
gas stream. Unless the distance between stations in a trans- 
mission system is unusually short, the pipeline, in itself an 
immense gas-to-earth heat exchanger, maintains the gas on 
the suction side of a station at or near the prevailing ground 
temperature, and so long as the gas temperature is not in- 
creased enough to affect materially the horsepower require- 
ments of the station, the relatively low temperature gas 
stream can be used as a receiver for some heat loads. 


When considering the feasibility of gas as a cooling me- 
dium, certain advantageous applications become apparent, 
as do certain limitations which must be recognized. At sta- 
tions where water is scarce—particularly in the case of those 
stations without gas aftercooling—the suction gas stream is 
well suited as an absorbent for some of the smaller station 
heat loads such as oil cooling; in fact, in such locations, 
suction gas oil cooling has been successfully incorporated 
with air-cooled jacket water systems to the end that open 
water cooling equipment with its accompanying water make- 
up problem has been completely eliminated. Also, in the 
case of automatic desulphurization plants located at the well 
head, the gas stream can be used to cool the still overhead, 
again eliminating the need for water cooling and pumping 
power. 


Of course, under some arrangements, the use of gas cool- 
ing serves merely to transfer a heat load from one service 
or one stream to another. When the discharge gas from a 
station is cooled before leaving the station, the heat picked 
up by the gas in a suction gas oil cooler is added to the after- 
cooling load and finally dissipated in the gas aftercooler. 
This trading and collecting of heat quantities can often be 
used to advantage in simplifying piping layouts and equip- 
ment requirements. Also, in the case of a glycol dehydration 
plant located on the discharge side of a compressor station, 
a very definite advantage is obtained by installing a gas to 
gas heat exchanger upstream of the plant, thus effectively 
lowering the contact temperature and the dew point obtained. 


In such an installation, it is possible to lower the tempera- 
ture of the discharge gas well below the temperature ordi- 
narily attained in a cooling tower. As has been pointed out, 
the heat is merely transferred to another stream, but the lower 
temperature level is being utilized to obtain better dehy- 
dration. 


The two most common forms of gas heat exchangers in 
use on the Panhandle Eastern system are the suction gas oil 
cooler and the gas to gas exchanger for dehydration plants. 
Both these types have been mentioned earlier, but it might 
be of interest to study them more intensively. Each has 
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Fig. 5 


proven itself in operation and merits some analysis as to 
its effect. 

First, let us study the gas-to-gas exchanger serving a glycol 
dehydration plant. This was the earliest application of gas 
cooling on the Panhandle system. Fig. I shows the location 
of such an exchanger in a simplified plant flow sheet. 

Gas from the field passes through the shell side of the ex- 
changers and absorbs heat from the discharge gas. The dis- 
charge gas passing through the tubes is correspondingly 
cooled by this transfer and enters the contactors at a lower 
temperature. The advantage of having the contact process 
occur at a lower temperature is, of course, obvious. Fig. 2 
shows the effect of contact temperature on the equilibrium 
dew point for various concentrations of glycol solution. As- 
suming that the plant operates with a 95% solution to the 
contact towers, this chart can be replotted as shown in Fig. 3. 


Winter Dehydration 


Now, the dehydration of gas is largely of interest during 
the months of November through April. Without gas-to-gas 
exchangers, a plant might receive wet gas at about 85°F 
during these months. This would be a fair figure based on 
the operation of an atmospheric cooling tower aftercooling 
the gas from the compressors. From the chart, the equi- 
librium dew point corresponding to 85°F is 37°F. With gas- 
to-gas exchangers, the contact temperature might easily be 
lowered to 70°F, which corresponds to a dew point of 24°F. 
Also, the exchangers serve to “iron out” the fluctuating 
diurnal temperature of the gas from a cooling tower, a 
commonly experienced phenomenon which is particularly 
troublesome during winter days when proper dehydration is 
critical. Notice, too, that the colder suction gas, the tempera- 
ture of which follows the ground temperature exactly, gives 
the best cooling and the lowest contact temperature precisely 
when it is needed. 

In the summer months, when hydrate formation is less 
likely to occur, the gas exchangers may be bypassed to pre- 
vent an unnecessary increase in the suction temperature; or, 
for that matter, it is likely that conditions might be such 
that the plant operator could shut down the dehydration unit 
completely. 

At Panhandle Eastern’s compressor station near Liberal, 
Kan., a bank of these gas-to-gas exchangers has been in 
operation for several years. Fig. 4 shows the year-round 
temperatures recorded at this setting. 

The upper line is the temperature of the wet gas to the 
exchangers; the second line shows the temperature of this 
gas as it leaves the exchangers. Below these lines are two 
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Fig. 6 


dew point curves, the lower being the actual dew 


that would have been obtained without the gas exchangers. 
This lowering of the dew point required no change in the 
operation of the glycol plant proper. Since gas-to-gas ex- 
changers of this type need a minimum amount of attention, 
the increase in operation and maintenance charges oc- 
casioned by the addition of the exchanger bank was practi- 
cally negligible. 

A therough, economic analysis of the desirability of 
adding gas exchangers to an existing installation can become 
a very complex proposition. Conditions at the particular 
plant and station under consideration have a great deal of 
bearing on the outcome of such a study. The general points 
to consider are: 

1. The amount of cooling necessary to give the desired dew point. 


2. The temperature level at which this cooling must take place. 
(This is important because it may eliminate some other means 
of cooling the gas.) 


3. The effect of the exchangers on station horsepower and dis- 
charge gas cooling facilities—whether or not there is an excess 
of these facilities already installed. 


4. The availability and cost of such other equipment as might 
reasonably be substituted for gas to gas exchangers. 


5. Comparison of operating and maintenance costs of gas ex- 
changers and any alternate proposals. 


6. Dependability and uniformity of service. 
7. Flexibility and simplicity of design. 


Low Temperature Heat Exchange 


As for new plant installations where there are no existing 
facilities, a further point must be investigated: namely, the 
comparative advantages of a glycol plant with gas-to-gas ex- 
changers and a solid type plant. However, let us not digress 
too far in the direction of general dehydration process de- 
signs. The important concept to retain is that the nature of 
glycol dehydration is such that a plant of this type may very 
possibly be modified so as to give better performance simply 
by incorporating a low temperature level heat exchange be- 
tween the wet gas to the plant and a cooler suction gas stream. 

Let us next consider the use of the suction gas as a coolant 
for the lube oil of a compressor engine. This form of oil 
cooling was first used on the compressor engines of a small 
field booster which was intended for automatic operation. 
Due to the scarcity of water and the fact that the installation 
was to be unattended, the booster unit was designed so as to 
eliminate all water cooling tower services. The jacket water 
heat load, a quantity too large to dump into the gas stream, 
was dissipated by air coils, and the oil heat load, quite small 
in the case of the particular engines used, was picked up by 


point 
obtained and the upper a calculated curve of the dew point 


the cold gas flowing to the engine. Fig. 5 shows the position 
of the cooler in the schematic layout of the unit. 

Fig. 6 shows a sectional view of the oil cooler used. A 
double tube sheet arrangement was used as a safety pre. 
caution to obviate the possibility of gas leaking into the oil 
stream through the tube joints. A blowout head and auto. 
matic shutoff controls protected the installation from damage 
in the event of a tube rupture. Provisions were made to trap 
and vent off any gas that might seep through pin-hole leaks 
into the oil, but this condition has never been encountered 
to date. 

The question that arises, of course, is, ““What about the 
effect on the horsepower requirements due to the higher suc. 
tion temperature?” We know, from the basic theory of com. 
pression, that raising the temperature of a gas causes an in. 
crease in the horsepower required to pump a given quantity 
of the gas at a fixed compression ratio. The effect is un. 
deniable, but the relative amplitude of the effect is the thing 
that is important. The amount by which the horsepower per 
million is increased is a deciding factor in determining the 
feasibility of such an installation. Referring to actual field 
data taken at the automatic station under discussion, a great 
deal of light can be thrown on this subject of temperature 
effect on horsepower. 

The design basis for calculating the compressor horse- 
power is assumed at 60°F suction temperature. The actual 
suction temperatures encountered at the station are shown in 


Fig. 7. 
Less Horsepower Needed 


For six months of the year, the field gas reaches the station 
at temperatures below the 60° design level; during this 
period, the true horsepower needed to handle the station’s 
load is less than the design figure. Throughout the year, the 
station operates at a compression ratio which is essentially 
constant at 1.5, and, under such operation, the observed 
increase in gas temperature across the oil cooler is 2°F. 
Applying this temperature correction to the basic horse- 
power-per-million figure, the increase due to the presence o 
the suction gas oil cooler is 0.3 of 1%. For an installed 
horsepower of 300, this amounts to 0.9. Even with th 
additional consideration of the pressure drop through th 
exchanger, which, incidentally, is slightly less than 1 lb, th 
horsepower chargeable to the oil cooler is about 1 hp for 
300-hp unit. At $210 per horsepower and $1000 for th 
exchanger, this would amount to $1210. Not only woul 
comparable cooling facilities of a different type have bee 
more expensive to install, but they would have also involve 
greater operating and maintenance expenses. The gas oi 
cooler is ideally suited for automatic operation, whereas it i 
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PULSATION DAMPENING EFFECT OF GAS OIL COOLER 
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doubtful that a system using water or air as the cooling 
medium for the oil stream would lend itself to satisfactory 
unattended operation. 

The same type of oil cooler has been applied to a main 
line station with comparable results. The cooler has 0.7 sq ft 
of surface per horsepower being served, and the pressure 
drop on the gas side is 1.7 psi at full capacity. Another 
interesting feature of this cooler is the dampening effect it 
exhibits on pulsations that would ordinarily exist in the 
station suction header. Fig. 8 shows a portion of a pressure 
recorder chart. The recorded lines show the comparable 
amplitudes of pulsation obtained in the suction and discharge 
headers with and without a suction gas oil cooler. Notice 
the marked decrease in the degree of pulsation in the suction 
header when this cooler is used. 

In the case of the main line station oil cooler, the tem- 
perature rise of the suction gas is greater than the two degrees 
mentioned in the previous example. This is due to two 
factors: First, the type of engine used at the main line 
station has a much higher heat load per horsepower; and, 
second, the compression ratio at the latter station is some- 
what higher, so that less gas is pumped per horsepower. The 
loss entailed by the elevated suction temperature can be 
plotted as a function of the compression ratio for a particular 
type of engine. Fig. 9 shows such a plot; the ordinate of 
the chart is the percentage increase in the horsepower per 
million above the basic horsepower per million with a 70°F 
suction temperature. It should be kept in mind that the curve 
is not valid for all engines, but depends on the oil heat load 
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of the type being discussed. This oil heat load may range 
from less than 100 to as high as 750 Btu/hp-hr. in com- 
mercial types of compressor engines. The curve shown in the 
diagram is based on a figure of 625 Btu/hp-hr. which is a 
normal value for several common makes of engines. 

Referring to the diagram, let us determine the effect of the 
gas oil cooler in a conventional design. On a main line 
station of a system with a station spacing within the range 
normally encountered'on gas transmission lines, it is com- 
mon practice to select horsepower on the basis of a 70°F 
suction temperature. This represents approximately the 
maximum condition encountered throughout the year. A 
normal compression ratio for the station may be taken as 1.4. 
From the curve, the increase in horsepower per million due 
to a gas oil cooler would be 1.38%, but this loss would ac- 
tually be realized from a design point of view only when 
the temperature of the gas from the cooler exceeds 70°F. 
In the case of a 1.4 ratio, this would correspond to a gas 
temperature of 60°F to the cooler. If a weighted average 
were to be taken considering that part of the year when the 
incoming gas was below 60°F, the overall loss would be 
about 0.6 to 0.7 of 1%. Not only is this figure quite small, 
but it is within the degree of accuracy to which the engines 
can be indicated on load tests. 


The Summing Up 


Summing up this application of gas cooling, it can be said 
that definite advantages can be obtained under the proper 
conditions by rejecting the oil heat load to the gas stream. 

A third use of gas cooling was made by Panhandle Eastern 
in connection with the design of a small automatic field de- 
sulphurization plant to be installed on a well in the Texas 
Panhandle field. The plant was to operate totally without 
power requirements. The major problem of circulating the 
amine solution was solved through the use of an alternately 
pressurized and vented dump tank, but the problem of in- 
terest to this discussion was the way in which the still over- 
head was to be cooled and condensed. Air cooling was con- 
sidered as a possibility; natural convection and radiation 
to the atmosphere was one way of dissipating the heat. How- 
ever, due to the wide seasonal variation in air temperature 
in that location, such a cooler would have to be designed for 
an extreme condition that might occur only for a short period 
of the year. When the air temperature dropped far below the 
maximum, sub-cooling and freezing difficulties could be ex- 
pected, along with an unnecessary overload on the reboiler. 

In contrast to the greatly varying air temperature, the 
temperature of the gas from the well was low and practically 
constant throughout the year. This design advantage sug- 
gested the use of gas cooling, a solution that offered the 
further advantage of a heat transfer rate corresponding to 
forced convection of the cooling medium. A small shell and 
tube exchanger was designed for the service and installed on 
top of the still. Several years of trouble-free operation have 
resulted; a side stream of sweet gas cools the still overhead 
and in turn rejects the heat to the ground through the 
pipeline. 

The examples given here are only a few of the cases where 
the use of gas streams for cooling merit consideration. For 
instance, a possible application ef this form of cooling has 
been suggested in conjunction with centrifugal compressor 
stations where a stream of seal oil must be cooled. Present 
trends in station and plant design make it necessary to re- 
evaluate the various solutions to the ordinary cooling prob- 
lems. Progress is being made, both equipment-wise and 
cost-wise, towards the simplification of heat dissipation serv- 
ices. Naturally, there is no universally perfect answer to any 
seneral type of heat load rejection—each individual case in- 
volves its unique circumstances which determine the most 
suitable and proper process for that particular job. 
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BUSINESS BOOMS FOR FPC 


Extensive projects 
were okayed in 1949 


The FPC last month got around to totting 
up results of its work in connection with 
natural gas pipelines during the second six 
months in 1949. Briefly, here were the im- 
pressive highlights: 

More than 1 billion cu ft per day of 
added capacity was approved. 

Aggregate pipeline distance totalled 
2460 miles. 

Aggregate compressor horsepower is 
124,625. 

Total cost was $195.6 million. 

Sixty-eight cities of 50,000 or more 
population in 19 states will benefit, as 
well as many small communities. 

Net included in the tabulation were pro- 
jects costing less than $700,000, the FPC 
demarcation between major and minor jobs. 

Adding these figures to totals for the first 
six months, the commission came up with 
some figures that compared favorably with 
other postwar boom years. Total cost of pro- 
jects approved ran to more than $538 mil- 
lion and included 7100 miles of line and 
488,000 hp. 

Since the Natural Gas Act certification 
provisions went into effect Feb. 7, 1942, the 
commission has okayed 30,100 miles of line 
with 1,904,000 hp, and costing $1,824,- 
099,000. 


Decision Seen Near In 
Piedmont-Commonwealth Tiff 


A speedy windup to the bitter rivalry be- 
tween two pipeline companies for the right to 
serve natural gas in Virginia and the Caro- 
linas was promised last month when the FPC 
ordered omission of intermediate decision 
procedure and started oral arguments March 
15. The case will thus go directly to the com- 
mission for a decision. 

Involved in the combined proceedings are 
Piedmont Natural Gas Corp. and Common- 
wealth Natural Gas Corp., both of which 
wish to serve gas to companies for resale in 
Richmond and Norfolk, Va. (Piedmont also 
wants to carry gas to the Piedmont region of 
the Carolinas); Virginia Gas Transmission 
Corp., which would sell gas to Common- 
wealth; and Tennessee Gas Transmission 
Corp., which would sell gas to United Fuel 
Gas Co. for resale to Virginia Gas for de- 
livery to Commonwealth. 

Piedmont, Commonwealth, and Virginia 
Gas all urged the speedup, as did “certain 
proposed customers.” 

As reported last month (GAS, March, p. 
90), Piedmont urged the commission to ren- 
der a decision by April 1, when purchase 
contracts would expire. 

No matter who wins the right to serve the 
Virginia market, distributors were optimistic 
over prospects of getting gas before next win- 
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ter. The City of Richmond's utilities direc- 
tor, J. Edward Metzger, said that his city is 
scheduled to begin receiving natural gas by 
Aug. 1 if Commonwealth gets the contract, 
by Nov. 1 if Piedmont’s application is 
chosen. 

Piedmont would build the northern end 
of the line first, he said, feeding the area 
temporarily with a tie-in with the Trans- 
continental Gas Pipe Line Corp.’s Texas-New 
York carrier. Commonwealth’s line would 
be considerably shorter than Piedmont's, so 
it would be relatively easy to have it in opera- 
tion well in advance of the heating season. 

Commonwealth, meanwhile, strengthened 
its case with two new propositions. It called 
Erick Larson, prominent New York gas engi- 
neer, to the stand to testify that by its own 
estimates Piedmont has shown that it can 
profitably serve Carolina markets without in- 
vading the Virginia territory. Further, the 
company won FPC approval of an amend- 
ment to its application whereby it would 
carry an extra 3.5 to 4 MMcf per day into the 
market to serve industry. By thus boosting 
its load factor, it figures to undersell Pied- 
mont. 

Columbia Gas System, however, as Com- 
monwealth’s supplier as well as its parent 
company, was quoted as opposing the plan. 


Proration Costing El Paso Money 


Production cutbacks in Texas oilfields 
which recently brought forth a new Texas 
Railroad Commission proration order affect- 
ing West Texas fields, are going to cost 
El Paso Natural Gas Co. $3,613,097, it was 
revealed last month. 

The expense will accrue in certain design 
changes which the company will have to 
make in order to boost its deliveries to 
Southern Counties and Southern California 
Gas Co.'s, Los Angeles, to 405 MMcf per day, 
and PG&E, San Francisco, to 250. These 
changes were necessitated by the proration 
order, the company held. 

The orders curtail the amount of flare gas 
that can be taken from Permian basin fields. 



















End of Atlantic Gulf Case 
Near; File Briefs April 17 


The three-year-old question of whether the 
Southeastern Atlantic seaboard will have 
natural gas within the foreseeable future will 
move a step nearer to a decision this month 
when Atlantic Gulf Gas Co.'s attorneys file 
briefs before the Federal Power Commission, 

Date of the new hearing is April 17, and 
it will be followed by about a month of 
deliberation, during which time exceptions 
may be filed. Oral arguments may then be 
called for unless the record is deemed sufh- 
ciently clear for immediate action. 

Atlantic Gulf’s docket, on which hearings 
began last Sept. 20 after more than a two- 
year delay and were recessed on Feb. 15, 
would serve communities in Florida, Geor- 
gia, South Carolina, and Alabama. 

Company engineers plan the building of 
the 1731-mile, $92 million line as a five- 
year project, although some deliveries would 
start in 1952. Atlantic Gulf is a subsidiary 
of United Gas Corp., its supplier. 





















Independent Natural Cases 
Combined With Phillips Probe 


When the Federal Power Commission 
opened hearings in Bartlesville, Okla., March 
20, in the investigation to determine whether 
Phillips Petroleum Co. is a natural gas com- 
pany within the meaning of the Natural Gas 
Act, an application of Independent Natural 
Gas Co., proposing to abandon a compressor 
station in Texas was brought into the picture. 

Independent Natural, a Bartlesville sub- 
sidiary of Phillips, filed an application Feb. 

21 asking permission to abandon Lodi com- N 
pressor station in Cass county, Texas, and to 

discontinue sale of natural gas from that Tl 
station to Arkansas Louisiana Gas Co. W 

FPC thinks Phillips has already taken over T 
this operation from Independent Natural ‘ 
without authority. TI 

Later, a second application involving In-§ jy 
dependent Natural, as well as Northern 
Natural Gas Co., Omaha, was also appended § 
to the original case. In this instance, the 
two companies are asking authorization for 
Independent Natural to abandon and sell, 
and Northern Natural to acquire and op- 
erate, a compressor station in Gray county, 
Texas, and 21 miles of line extending from 
the station to a connection with Northern 
Natural facilities in Carson county, Texas. 

If approved, this plan would enable Phil- 
lips to sell direct to Northern Natural. 










































Welding Group Plans Meeting 


The General Welding Committee, a group 
co-sponsored by several associations, is ten- 
tatively scheduled to meet this month to work 
on the development of specifications fof 
welding gas and oil pipelines. 

Organizations behind the committee in- 
clude the AGA and American Petroleum 
Institute, with representatives of the Pipe 
Line Contractors Assn., American Welding 
Society, National Electrical Manufacturers 
Assn., and pipe manufacturers. 

Preliminary meetings were held during 
November and January. 
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Hi-Test API 5LX 


EX PAN DED 
LINE PIPE 


Now Operating 85% Capacity 


The new No. 2 Pipe Mill at Master Tank & 
Welding is now producing 17 cars a day of Hi- 
Test Expanded Line Pipe by the roll process. 
The normal plant capacity is rated conserva- 
tively at 20 cars a day. 


VISIT OUR 


Plant Capacity=2 miles a day 











Capacity Can Be Increased 


Plant Number 1 can produce 10 cars of pipe 
by the press method. If your job warrants 
greater production, the capacity of both plants 
can be greatly increased within a matter of days. 
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P. O. Box 5146 


9501¢ AS—April, 1950 


Come in and discuss your pipe requirements 
with our engineers. If you can’t come, telephone, 
wire of write your specifications. We can fill 
your order for sizes ranging from 20” through 
36” in sections 30’ to 311/’ long. 


Line Pipe Division 





TEXAS -° 


DALLAS, 













Phone Prospect 7-244] 





New England Hearings On; 


Algonquin Gets Commitments 


The FPC last month opened hearings as 
scheduled on the omnibus case involving 
principally Tennessee Gas Transmission Co. 
of Houston and Northeastern Gas Trans- 
mission Co., Boston, and their joint plan to 
take natural gas to New England (GAS, 
March 1950, p. 90). But as GAS went to 
press, many more sessions still remained. 

Algonquin Gas Transmission Co., which 
filed a formal application to serve New Eng- 
land, in February, meanwhile was busy 
lining up contracts with potential purchasers. 
Among the companies already committed are 
Boston Consolidated Gas Co., Cambridge 
( Mass.) Gas Light Co., Old Colony Gas Co., 
East Braintree, Mass.; Dedham & Hyde Park 
Gas Co., Hyde Park, Mass.; Milford (Mass. ) 
Gas Light Co.; Providence (R.I.) Gas Co.; 
Worcester ( Mass.) Gas Light Co.; New Bed- 
ford (Mass.) Gas & Edison Light Co.; and 
Plymouth (Mass.) Gas Light Co. 


Oak Ridge Line Extension Sought 


East Tennessee Natural Gas Co., Chatta- 
nooga, which completed last December its 
172-mile, 22-in. line to carry 60 MMcf per 
day to the Atomic Energy Commission’s 
plant at Oak Ridge, now wants to extend 
that system to Bristol, Tenn. 

In a formal application filed last month, 
the company outlined plans for building 139 
miles of 16-, 8-, and 6-in. line and a 1400-hp 
compressor station to serve seven cities be- 
tween Oak Ridge and Bristol. Capacity will 








Transcontinental Gas Pipe Line Corp. ex- 
pects to start delivering gas through its 
Texas-New York City pipeline by next Oc- 
tober. Here, at one of the many highway 
crossings en route, workmen bore a tunnel 
underneath a roadbed to carry the tube. 


be boosted by 40 MMcf at a cost of $5,- 
264,120. 

East Tennessee, which gets its gas from 
Tennessee Gas Transmission Co.’s main line, 
had originally planned the extension as a 
part of its Oak Ridge project, but it was 
later withdrawn in an amended application. 


Oil Line Gets Gas Engines 


A half a million dollars worth of Cooper. 
Bessemer gas diesel engines will soon be 
driving oil pumps on the 1000-mile, 22-in. 
Mid-Valley oil line as a result of the letting 
of a contract by Mid-Valley to the Mt. Ver- 
non, Ohio, firm. 

Scheduled for May delivery, the engines, 
totalling more than 10,000 hp, will be in. 
stalled in four of seven pumping stations on 
the line this summer. The first station, at the 
source — Longview, Texas — alone will be 
able to pump 50,000 bbl per day to the Lima, 
Ohio terminus. Ultimate capacity of 200,000 
bbl will be reached with the addition of the 
other engines. 

The engines are of the dual-fuel type, 
drawing natural gas for fuel from nearby 
Texas Gas Transmission and Tennessee Gas 
Transmission lines and oil directly from the 
Mid-Valley trunk. 


Panhandle-Corning Deal Passes 


Official FPC approval last month was 
given to Panhandle Eastern Pipe Line Co.'s 
plan to deliver up to 6 MMcf per day— 
interruptibly—to Corning Glass Work’s pro- 
posed new television bulb plant to be built 
at Albion, Mich. 

Panhandle will build meter and measuring 
equipment costing $6000 to connect its line 
with an 8-in. line which Corning will lay. 

The commission pointed out that no other 
customer had presented evidence to show 
need for the gas that will be sold to Corning. 





On every job, we emphasize 


Personal Supervision 






LAST YEAR, our policy of emphasizing personal supervision 
insured the complete satisfaction of our customers on the con- 


struction of 562 MILES OF PIPELINES! 





This same personal 





supervision is available for your pipe line jobs in 1950. And, in 





addition, please remember that when TROJAN handles your 
pipeline construction jobs, you get the full benefit of an organi- 
zation of experienced personnel, ample equipment and financial 


stability. 


TROJAN CONSTRUCTION CO. 


INCORPORATED 


Office: 251914 S. Robinson ¢ Box 4427, Oklahoma City 9, Oklahoma e Phone 2-7696 e¢ Warehouse 1503 S.E. 29th, Phone 6-1430 
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EQUIPMENT 
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Tennessee Gas River Crossing 
Scheme Wins FPC Okay 


To ease the strain on its present Missis- 
sippi river crossings, which are “inadequate,” 
Tennessee Gas Transmission Co., Houston, 
will install four 26-in. lines on the highway 
bridge at Greenville, Miss., and 28,800 ft 
of 26-in. line to make necessary connections. 
Approval of TGT’s plan was given last 
month by FPC. 

Part of the estimated $2,355,880 which 
will be spent on the job will be allocated to 
reinforcing the bridge structure to provide 
needed load carrying capacity. 

This plan supersedes the company’s pre- 
vious scheme to build an aerial suspension 
bridge to support three 26-in. lines, which 
was given commission approval in August 
1947. An estimated cost increase of from 
$3,618,900 to $10,675,000 since the bridge 
was certificated prompted the change in TGT 
plans. 

Present inadequate crossings consist of two 
18-in. lines across the Greenville bridge and 
two 16-in. submerged lines nearby. 


Pipe Diameter Changes Okayed 


Pipe diameter changes which Transconti- 
nental Gas Pipe Line Corp. wants to make 
on its main line from Texas to New York 
City, now under construction, have been 
okayed by the Federal Power Commission. 

Included are 30-in. for 26 between Chester 
Junction, Pa., and Paterson Junction, N. J., 
and between Markham field, Texas, and Ope- 
lousas, La.; 24-in. for 26-in. between La 
Gloria lateral and St. Charles lateral; 14-in. 
for 20-in. between Sun lateral and La Gloria; 
and 10 for 20-in. between Lacy field and Sun, 
in Texas. 

The net result will be a cost increase of 
almost $2 million. 


Southern Natural Case On Deck 


Southern Natural Gas Co.’s ( Birmingham, 
Ala.) application to spend $33 million on 
expansion of its system, filed early this year, 
comes up for hearing before FPC April 4, 
the commission has announced. 

The proposed facilities, which would boost 
capacity by 109 MMcf daily to a total of 
529 MMcf, would include 803 miles of line 
and 19,200 hp in compressor additions. Main 
line additions, branch loops, and connecting 
lines in Texas, Mississippi, Alabama, Geor- 
gia, and South Carolina, and a new high 
pressure line extending from Gwinville 
(Miss.) gas field to Aiken, S. Car., are con- 
templated (See GAS, Feb. 1950, p. 94.) 


Biggest Inch Carry Reaches 380 


Gas deliveries through the Biggest Inch, 
the 30-in. line from west Texas to southern 
California, were scheduled to reach 380 
MMcf per day by April 1—within 25 MMcf 
of ultimate capacity. 

Throughput hit 325 MMcf on Feb. 16 
after long loops in El Paso Natural Gas Co.’s 
portion of the line had been placed in service. 
Ultimate capacity will be reached probably 
this summer, after a loop inside the Cali- 
fornia border has been completed by South- 
ern Counties Gas Co. 
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Store and Coat Your Pipe 
In-transit at St. Louis 


on minimum freight rates 





standard pipeprotection imc. 
offers important services... 


The largest permanent storage area in the industry 
...to facilitate low-cost distribution of your pipe. 


Storage of your pipe as long as 12 months without 
freight penalty...to be coated, wrapped and 
shipped when you need it. A convenience and an 
economy for you. 


Write now for information about schedules. 


standard pipeprotection inc. 


3000 SOUTH BRENTWOOD BOULEVARD...ST. LOUIS 17, MISSOURI 
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To enjoy “through 
freight rates"’ 
instead of com- 
bination rates 
ship through the 
St. Lovis Gateway. 














None Other Than .. . 
HILLCO 


TAPPING MACHINES 


Are Guaranteed 
For Operation... 





— MODEL 200 — 


.. . Against 1000 p.s.i. 
Line Pressure 


Same machine can be operated by either 
motor or manual power. One machine 
for tapping and for plugging of tapping 
nipple. Light weight—100 lb.—and com- 


pact. 
Nominal cutter sizes 1%” to 4”. Ball 
and roller bearings in all main journals. 


MODEL 600 for TAPS UP TO 12” 


*Patent No. 2,097,398 
Other Patents Pending. 


TULSA 9, OKLAHOMA 
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On the 300-acre site shown in the foreground, Caterpillar Tractor Co. has 
started construction of its new Joliet, Ill., plant, where it will soon be turning 


out bulldozers, scrapers, and other earthmoving equipment. 
component of a tremendous postwar expansion program for Caterpillar. 


This is one 











Alum Rock Seeks United Pact End 


Alum Rock Gas Co., Pert Allegany, Pa., 
which had previously asked FPC permission 
to raise rates for natural gas served to United 
Natural Gas Co., Oil City, Pa., is now asking 
the commission to permit it to cease all de- 
liveries to United. 

The company’s latest petition asks that the 
first application be withdrawn. 

Alum Rock says United has sufficient gas 
supplies coming in from two other sources, 
and that the two companies have agreed to 
terminate their contract April 14. The Port 
Allegany firm had previously filed a proposed 
rate schedule last December in which higher 
rates were asked, but the FPC had suspended 
them pending hearing. With the new de- 
velopment, FPC has now continued the case 
to May 1. 


Natural For Carolinas Sought 


A potential new customer of Transconti- 
nental Gas PipeLine Corp.’s Texas-to-New 
York City line, now under construction, put 
in an appearance Jast month when Carolina 
Natural Gas Corp., Charlotte, N. C., filed 
application for a 372-mile pipeline. 

Carolina Natural wants to tie into the 
Transcontinental trunk with a 372-mile car- 
rier, consisting of 18 lines with a total 
capacity of 140 MMcf per day. Costing $7.3 
million, the facilities would serve communi- 
ties in North and South Carolina now on 
manufactured gas. 


Parkhill Wins Major Contracts 


One of today’s busiest pipeline contracting 
firms is the Parkhill Truck Co., Tulsa,a major 
pipeline trucking outfit. With several jobs 
already under way or nearing completion, the 
Oklahoma company has recently landed con- 
tracts on 1260 miles of gas and oil pipelines. 


Three major gas line jobs included are 
Transcontinental Gas Pipe Line Corp., 200 
miles of 30-in. in Virginia; Montana Power 
Co., 150 miles of 12-in. from Bozeman to 
Butte; and for Northern Natural Gas Co., in 
Nebraska, Minnesota, and Iowa, 200 miles 
of 26-in. 


Pipeline Newsnotes 


Texas Eastern Transmission Corp. reports 
that the Big Inch line carried 161.8 billion 
cu ft of gas in 1949, an increase of 37% 
over 1948’s 118 billion. Twenty-one com- 
panies in eight states are now connected to 
Texas Eastern lines . . . Southern Contracting 
Co., Fort Worth, has acquired the O. C. 
Whitaker Co., pipeline contracting firm. 
Southern’s address remains the same as for- 
merly . Colorado Interstate Gas Co.'s 
(Colorado Springs) natural gas tariff, Vol- 
ume 2, suspended by the FPC in May of 
1949, last month was allowed to take effect 
retroactive to Feb. 1, by authority of a new 
FPC order. The tariff covers sales of gas to 
Natural Gas Pipeline Co. of America, Chi- 
cago. 





Progress Reports 





TENNESSEE GAS TRANSMISSION CO., 
Houston. Latex Construction Co., Houston, 
started early in March laying 15 miles of 
6-in. line near Tomball, Texas. H .L. Leake 


is superintendent. 


CITIES SERVICE GAS Co., Oklahoma City, 


is scheduled to complete April 15 the laying’ 


of 50 miles of gathering lines in Grant and 
Stanton counties, Kansas. Sizes range from 
4- to 10-in. J. E. Carlson is contractor. 


COLORADO- WYOMING GAS Co., Denver, 
has let a contract to Vaughn & Taylor, Wich- 
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ita Falls, Texas, for 30 miles of 10-in. line 
from Mesa compressor station to Boulder 
Junction. Crossing of the Platte river has 
been completed. Final windup is expected 
by Aug. 1. 


EL PASO NATURAL GAS CO., which is 
laying lines to California, reported 28 miles 
progress during February on Spread 1 at 
Salome, Ariz., 3014 miles on Spread 2 at 
Jal, N. M., and 41 miles on Spread 3 at 
Buckeye, Ariz. These are spreads on the 30- 
in. California loop running 685 miles from 
Jal to Salome, and a 30-in. crossover line 
running 120 miles from south of Salome to 
Topock, Ariz. 


PHILLIPS PETROLEUM CO., Bartlesville, 
Okla., was scheduled to start work early in 
March on 118 miles of 3- to 22-in. gas 
gathering system ia Sherman and Hansford 
counties, Texas. Vaughn & Taylor, Wichita 
Falls, was contractor, with D. D. Vaughn 
superintending the job. 


ALABAMA TENNESSEE NATURAL GAS 
Co., Florence, Ala., last month was winding 
up operations on the laying of 80 miles of 
1034-in. line from Selmer, Tenn., to Muscle 
Shoals. The spread was located in the Muscle 
Shoals district last month. Lehman-Hoge & 
Scott contracted the job. Contracts were also 
due to be opened for 70 miles to extend the 
line to Decatur and Huntsville, Ala. 


ARKANSAS LOUISIANA GAS Co., Shreve- 
port, was still hampered by weather on its 
163-mile, 20-in. line from Waskom, Texas, 
to Malvern, Ark. No progress was reported. 


DELAWARE POWER & LIGHT Co., Wil- 
mington, which has George & Lynch of 
Wilmington at work on 10 miles of 12-in. 
line from the Delaware-Pennsylvania state 
line to Wilmington, expected work to be 
finished by April 15. 


MEMPHIS (TENN.) SUBURBAN UTILI- 
TIES DISTRICT contracted to Modern Weld- 
ing Co., Owensboro, Ky., the work on 32 
miles of 2- to 12-in. line. 


CITY OF MOREHEAD, Ky., has Modern 
Welding Co. at work on a transmission line 
running from a connection with Tennessee 
Gas Transmission’s main line to the city. 


CENTRAL HUDSON GAS & ELECTRIC 
CorP., Poughkeepsie, has let a contract to 
Britton Contracting Co., Washington, Pa., 
for 40 miles of 1034-in. line running from 
Tuxedo to Poughkeepsie. Contractor has 
been clearing right of way. The line will be 
completed Aug. 1. 


TEXAS EASTERN TRANSMISSION CORP., 
Shreveport, started March 1 on the laying of 
23 miles of 20-in. line near Liberty, Texas. 
Cecil Rogers of Associated Pipe Line Con- 
tractors Inc., Houston, is spread superin- 
tendent. 


OKLAHOMA NATURAL GAS Co., Tulsa, 
has Tulsa Pipe Coating Co. at work on seven 
miles of 4-in. line near Muskogee, Okla. 


PLAINS NATURAL GAS Co. recently 


awarded a contract for 130 additional miles 
of line to Tulsa Pipe Coating Co. 
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NORTHERN NATURAL GAS Co., Omaha, 
was scheduled to start construction about 
March 25 on 222 miles of 26-in. line from 
Borger, Texas, to the Nebraska line and 155 
miles of 20-in. from Garden City, Kan., to 
Bushton, Kan. R. H. Fulton & Co. has the 
contract with M. L. Boyd as spread man. 
Work is scheduled to start in June on Sec- 
tions 6 and 7, including 43 miles of 26-in. 
between Palmyra, Neb., and the Oakland, 
Iowa, station and 65 miles of 26-in. running 
northeastward from Oakland. Midwestern 
Constructors Inc. is the contractor. 


PACIFIC GAS & ELECTRIC Co., San Fran- 
cisco, for whom Bechtel-Price-Conyes is lay- 
ing 506 miles of 34-in. line from Topock, 
Ariz., to Milpitas, last month reported prog- 
ress in the vicinity of Ludlow, Calif. A 
double ending plant is in operation at Bar- 
stow. R. L. Bowman is superintendent. 


TRANSCONTINENTAL GAS PIPE LINE 
CorRP., Houston. R. H. Fulton & Co., Lub- 
bock, Texas, started Feb. 1 on the laying of 
202 miles of 30-in. line beginning at Spar- 
tanburg, S. C., and running northeast to the 
Virginia border. Clark Williams is superin- 
tendent. Associated Pipe Line Contractors 
Inc., Houston, was due to start on 72 miles 
of 3l-in. pipe from Rockville, Md., to the 
Susquehanna river in Pennsylvania. 


JERSEY CENTRAL POWER & LIGHT Co., 
Asbury Park, N. J., now expects to complete 
by May 15 the laying of 40 miles of 10-in. 
line from Franklin township to Long Branch, 
connecting with the Big Inch line. Thomas 
Proctor Co. of Long Branch has the contract. 
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PIPE “LOCATOR 


Only the Goldak Model 87 offers these BIG features: 
PENTODE TUBES: These tubes have biased 


Peau alherweigh C 


voltage which makes possible sharply de- 
fined separation of closely spaced pipes. 


MICROTUNING: The metal handle is quickly 
and rigidly locked for perfect electronic 


balancing. 


APPROVED LICENSE: The Goldak Company 
manufacturers the only Pipe Locator licensed 
by Western Electric, added assurance 


ry 


of better performance. 


Write for FREE literature. 


e EXACT location of buried 
pipes, mains, gates, tees, etc. 
e Total weight, 11 Ibs. — one 
man operation! » Strong, pos- 
itive location signal. @ Stand- 
ard miniature radio tubes and 
flashlight batteries. @ Lasts 
a lifetime — guaranteed 


performance. 


Leading VW atene a 
PIPE LOCATORS 
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T. R. Farley 


. . . Caterpillar 








H. A. Lovelady 


. .. plpeprotection 








T. R. FARLEY, vice president of Caterpillar 
Tractor Co., San Leandro, Calif., and Peoria, 
Ill., has been named general manager of the 
firm’s new plant to be located two miles 
southwest of Joliet, Ill. Mr. Farley has served 
with Caterpillar and a predecessor since 
1919. During World War II he held several 
executive positions with Caterpillar Military 
Engine Co., a wholly owned subsidiary. Since 
1946, when the engine company was dis- 
solved, Mr. Farley has been in charge of 
special projects at Peoria. 


HERSCHELL A. LOVELADY has been ap- 
pointed manager of sales for Standard Pipe- 
protection Inc., St. Louis, and will head- 
quarter at 1411 S. Winston, Tulsa. Mr. 
Lovelady formerly was manager of sales for 











ADAMS PIPE 


For welding leaks in large and 
high pressure gas lines 


LINE PLUGS 





Made of case-hardened steel, ADAMS 
PLUGS thread themselves into pipe. 


Screw into hole and weld around. 


Write for literature. 


STAUFFER MFG. CO. 


8424 Otis St., South Gate, Calif. 
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TYPE 49 AB 1950 MODEL 
* Metal Cased Cabinets 
* One Man Operation 


UNSURPASSED PERFORMANCE 


* Fully Guaranteed 
* Immediate Delivery 


PRICE - - - - $149.50 
—— FREE LITERATURE —— 


FISHER RESEARCH LAB., INC. 
Palo Alto 
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Jones & Laughlin Supply Co., Chicago, and 
more recently he was in the purchasing de. 
partment of The Texas Co. 


S. W. TODD, superintendent of operations, | 


Pacific Lighting Corp., Los Angeles, retired 
Feb. 1 under the company’s uniform pension 


plan. Mr. Todd’s ca- 
reer in the industry 


began in Santa Ana, 
Calif., in 1910 when 
he joined the gas de- 
partment of the Edi- 
son Co. That com- 
pany was sold to 
Southern Counties 
Gas Co. the follow- 
ing year. In 1919 Mr. 
Todd resigned from 
SoCounties to join 
the Industrial Fuel 
Supply Co., which 
was merged with Pacific Lighting Corp. in 
1940. A pioneer in the natural gas business 
in southern California, Mr. Todd had charge 
of construction of one of the first pipelines 
built in the area. 





LAURENCE ANDREW has been appointed 
manager of the pipeline department of Gen- 
eral Petroleum Corp., Los Angeles. He has 
been connected with the department since 
1912, most recently as general superintend- 
ent. Other changes in the department in- 
clude the appointment of V. C. LARSEN as 
general superintendent and H. T. WIL- 
LIAMS as northern division superintendent 
at Taft, Calif. C. W. HOUSE was named 


southern division superintendent at Vernon, 


Calif. 


JOHN R. HARRI- 
SON has been pro- 
moted by Texas Gas 
Transmission Corp. 
to district manager 
in charge of mainte- 
nance and construc- 
tion in the Owens- 
boro, Ky., subdis- 
trict. Since joining 
Texas Gas in 1936, 
Mr. Harrison has 
worked in the com- 
pressor station, pipe- 
line, and dispatching 





J. R. Harrison 


departments. 

RALPH W.THACKER has been named su- 
pervisor of payroll and office service man- 
ager. He became associated with the firm in 
May 1949 and was formerly secretary and 
treasurer of the Owensboro Planing Mill Co. 


HARRISON D. WELCH has been appoint- 
ed western division service manager for 
Caterpillar Tractor Co., succeeding DEAN 
UHLL, the new export service manager. Mr. 
Welch’s position has been filled by D. L. 
LAMMERS, a member of the service de- 
velopment division. 


WILLIAM A. LONG and WILLIAM E. 
NESTOR have retired from the gas pipeline 
department of Arkansas Louisiana Gas Co., 
Little Rock, Ark. They had been associated 
with the company for 38 years and 32 years, 
respectively. Mr. Long was superintendent 
of Division No. 1 and Mr. Nestor was super- 
intendent of compressor stations. 
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